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Sperry Loran 
joins North Atlantic 
weather patrol 


e This Coast Guard Cutter one of the Ocean station vessels 


in the International North Atlantic Weather Patrol... maintains 


an assigned position far at sea regardless of weather conditions. 


# Sperry’s Loran provides these ships with accurate position 


data .. . enabling them to remain on their assigned station at all 


times, even when overcast weather makes it impossible to 
obtain celestial observations 


The job cut out for ocean station vessels is an important 
one —and arduous. Besides supplying meteorological information 
to the Weather Bureau, they monitor 


Irequencies lor emergency and safety communications, and 


international distress 


furnish search-and-rescue service to surface vessels 
and transoceanic aircraft 


e Among other services, these Coast Guard Cutters with 
their radio direction finder beacons serve as navigational aids 


to aircraft help surface ships determine position 


s In foul weather, the urgency of these services increases 


n however, Coast Guard personne 


Regardless of fog, rain or snow, 


can get quick, accurate fixes with Sperry Loran 


idditional information 


e Write our neares 
on Sperry Direct-Reading Lora 
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THE A.O.A. WAY: 


Csreater Service to 


Members at Lower Cost 


HE American Ordnance Association is a nonprofit 


society of American citizens who have been trying to 
help keep America strong for peace. The Association 
prides itself on its record which, among other unusual 


features, 1s One of greater service t its members at lower 


In rg19 an A.O.A member paid annual dues of $5.00. 

In 1932 the dues were reduced to $4.00 a year. In 1944 
the individual dues were reduced to $10.00 for three 
or less than a penny a day And all this despite 


stantly rising Oper iting 


AOA policy is give more service at less cost 


» good American doctrine that always pays large 


AMERICAN ORDNANCE ASSOCIATION 
T/ SCIENCE Industry Ordnan ¢ ij min {i ti0n 
LAND - SEA = AIR 
W as) ton 6, D.C. 
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The bare facts 
about ball bearings 


Rugged New Departure 
Ball Bearings lick friction 
with free-rolling, tough, 
forged steel balls. 

They welcome today’s 
more exacting require- 
ments of higher speeds, 
heavier loads and con- 
tinued precise positioning 
of moving parts. 
And...most important 
of all, New Departure, 
world's greatest ball 
bearing maker, meets 
your particular problems 
with a vast fund of ex- 
perience and original 
thinking. 


Nothing Rots Like a Balt 


Cut-awoy view of 
New Departure 
Ball Bearing 


NEW DEPARTURE 


BALL BEARINGS 


WEW DEPARTURE - Division of General Motors - BRISTOL, CONN. - Branches in DETROIT - CHICAGO - and Other Principe! Cities 








a 





O 


Nothing Rolls Like A Ball. It 
ia nature's favorite, strongest 
form. Having no ends, it rolls 
freely in any direction. 


O 


Under heavy compression it 
deforms slightly and then re- 
sumes its ongonal form. Made 
of the tough most 

steel known to man, the New 
Departure steel ball is of uni- 
form structure throughout. 





Its inherent resistance to load 
is greatly increased by curved 
raceways which, under load, 
are nearly filled by an arc of 
the ball. “Point contact” talk 
is the bunk. Actually, its con- 
tect is an ellipse, like this: eum» 


This is how a ball resists thrust 
(axial loads) as well as radial 
loads — like a bicycle on a 
banked track 


pe two rows of balls together, 

ou can support thrust 
end radial loads from any di- 
rection. They may be in one 
single bearing or in two sepa- 
rate bearings. 


Cr 


Unlike other ty of rolling 
elements, the need not be 
forced to travel in the proper 
direction. Function of sepa 
rator is merely to keep balls 
spaced. Contact is at poles 
(point of slowest rotation— 
least friction.) 





Only ball bearings may be self- 
sealed with integral closures of 
felt and metal. In average con- 
ditions New Departures are 
lubricated for life. Other type 
bearings cannot maintain 

cise “inter-fitment™ needed to 
maintain efficient sealing 


Newest new departure by New 
Departure : Lubrication in new 
sea bearings may be revital- 
ized by injecting with hollow 
needle on preasure oiler — with- 
out removal of seals or need for 
nipples, grease passages, plugs. 








ORDNANCE 





casts the tough ones 


Are your designs difficult to cast? Or quantities 
large? Then Alcoa’s modern foundries can save you 
money. With 63 years of aluminum experience. 
With the most modern production equipment. 

If you want to lighten your product... or machine 
it faster ...or handle it easier... or eliminate 
finishing, you want aluminum castings. 

Look for ALUMINUM COMPANY OF AMERICA listed 
under “Aluminum” in your phone book. Call there 
for an Alcoa specialist, or write: ALUMINUM COMPANY 
oF America, 1400C Gulf Bldg. Pittsburgh 19, Pa. 


ALUMINUM CASTINGS 
4ALCOA 
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CLEVELAND, OHIO 


Sand & Permanent Mold Foundries 


DETROIT, MICHIGAN 
LG 


Permanent Mold Foundry 


BRIDGEPORT, CONN. 


Sand & Permanent Mold Foundries 


LOS ANGELES, CALIF. 


Sand & Permanent Mold Foundries 





INCREASE PRODUCTION - 
SLASH TYPING COSTS! 


¢,) Here’s exciting news on how you can increase your typing production! 


Yes, anywhere from 10% to 50% is possible with the new Remington 


Electri-conomy —the new electric typewriter that turns out more work, 
better work in less time and with less effort. The Electri-conomy is scientifi- 
cally designed to meet all your typing requirements with greater ease, greater 
speed and greater accuracy. Mail the coupon below for detailed information 


on how you can start saving today... the Remington Electri-conomy way! 


19 vyR gt 1 


Make the £lerfri-conamy test in your office today / 


Remington Rand, Dept. TE-37, 315 Fourth Ave., N. Y. 10 


Please send me a FREE copy of “Electric Typing vs. 
Manual Typing.” 
Please have your representative call to perform the 


7 Fland 
free Electri-conomy Test in my office without obliga 


THE FIRST NAME IN TYPEWRITERS 
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DELIVERY ... 


0 the Cb White 


The Military Aw Transport Service (MATS) con- 


tributes to the mobility of the Armed Forces by 
airliftmg cargo and personnel whenever and wherever 


needed to fulfill national military requirements 


Fairchild C-119 Packets, soon to be flying for the 
Military Air Transport Service, help fulfill this vital 
air transportation mission, Capable of carrying 64 
passengers oF 10 tons of cargo, this twin-engine 
transport and cargo plane has the versatility to 
accomplish numerous types of operations required 


via the MATS Aw Route 


The C-119's unique rear loading at truck-bed 


height allows for rapid handling of cargo, eliminating 
the necessity for extra ground handling equipment 
Airplane engines and parts, bulky communication 
equipment, vehicles, tanks and field kitchens are some 
of the many military items the Fairchild C-119 
carries with ease. In addition to its utility as a 
cargo plane, the Packet is equally efficient for-air- 


evacuation, air-sea rescue, and personnel transport, 


Phe C-119 is one of a series of Fairchild transport 
planes which will continue to play a versatile role 
in the operations of the world wide Military Air 


Pransport Service, 


ENGINE AND AIRPLANE CORPORATION 


aE FAIRCHILD Arcrat Division 
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CHECK the Soil 
CHECK the Metal 
MAIL the List 


PRODUCTS, INC. 
New York 6, N. Y. 


OAKITE 
14F Thames Street, 


Tell me (with no obligation on my part) about Oakite 
methods for removing the soils checked belou 


buffing compound residues 
pigmented drawing compounds 
oils and greases 

heat scale 

tarnish 

rust 

carbon smuts 

flux residues 

rust preventives 

other soils:..... 


Metals to be cleaned: 


ee ee ee ee ee ee ee ee ee ee eed 


NAME......... 
| COMPANY....... 
| ADDRESS.... 


ERS TEE IN ree 


If you haven't been Setting satisfactory 
removal of certain soils, let us show what 
we can do. There is an effective Oakite 
method for every metal- -cleaning job 
© Cleaning in tanks ® Pickling 


© Cleaning in machines © Burnishing 


© Electrocleaning ° Barrel cleaning 
© Pre-paint treatment 


¢ Steam-gun cleaning 


© Paint Stripping 


e Rust Prevention 


pxcunnizt© INDUSTRiag, Cteg 


OAKI TE 


4p, wet 
“ls . metnoos + S** 


Technical Service Representatives in Principal Cities of U. S. & Canada 
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Y/PERIORIV 


A trip through the Bendix-Westinghouse 
plant provides potent visual proof that the 
extra control and trouble-free performance 
of Bendix-Westinghouse Air Brakes is no 
coincidence. Its engineering department is 
completely staffed and equipped to solve your 
problems with the very latest research equip- 
ment. Tool room, machine shop and assem- 


THE BEST BRAKE IS 


BEGINS AT HOME! 


bly line facilities are second to none in quality 
and efficiency. At every step, from the origi- 
nal analysis of the raw materials to the final 
test and run-in, no effort is spared to give 
you the finest braking equipment available. 
Take advantage of this unparalleled manu- 
facturing excellence and long experience— 
specify Bendix-Westinghouse Air Brakes. 


THE BEST AIR BRAKE IS 


BENDIX-WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY 
ELYRIA, OHIO 
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New Developments 





Now...another example 
of the excellence of 


———— $helby 
Seamless Tubing 


for mechanical and structural applications — seo» 
ROCKET WITH BRAINS 


\ rocket-pr 





The “Firebird” air-to-air guided missile 


@ When ’ iwest supply company surveved 


the field of possible iterials with which to build its new 


portable drilling rig, the prime requisite in its design and 


structure was m imum strength with minimum tdeight 
This naturally led to the choice of Suetay Seamless Steel 
Tubin 

Not only is the entire structure of the rig mast fabri 
from Surety Seamless Mechanical Tubing | 
draulic evlinders which raise and lower the 1 
as the Kelly are L0O% Sue tay Tubing 

This is but one instance in which a user has been 
to do 1 complet job and make a better product with 
Suecay Seamless Mechanical Tubing. There are innumer 
ible other cases all proving the superiority of tubular 
seamless steel for an infinite variety of machinery and 
equipment parts and structural upplic itions 

Made by Narionan Tubs Company the world’s largest 
manufacturer of steel tubular products—Suetny Se amiless 
is obtainable, in addition to round, in square, rec tangular, 
and other speci il sh ipes in an ) vercial size from 
X% to 10% inches OD, and in wall tl nesses from .035 inch 
to 1.500 inch cold drawn nal in e range of steel 
grades und anneals. Ou 
be glad to make re« 


on your pal lar requir 


NATIONAL TUBE COMPANY, PITTSBURGH, PA 
TUBING SPECIALTIES DIVISION 
COLUMBIA STEEL COMPANY, SAN FRANCISCO 
PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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FROM THIS Oxc PRECISION SOURCE 


@ Accuracy Headquarters provides ORDNANCE with 
the finest of Metalworking Tools to attain 
Maximum Productivity with Greatest Economy 








JIG BORERS — JIG GRINDERS — DIE 
SINKERS — KELLER MACHINES — 
AUTOMATIC DUPLICATING MA- 


Pratt & Whitney | & CHINES — TOOLROOM LATHES — 


BENCH LATHES — BENCH MILLERS 
Si — AUTOMATIC LATHES — AUTO- 
PRE Cc is I @) N - 4 MATIC CENTERING MACHINES — 
.. , THREAD MILLERS — VERTICAL 
MAC 4 I N a MILLERS AND PROFILERS — VERTI- 
CAL SHAPERS — VERTICAL SuUR- 
FACE GRINDERS—GEAR GRINDERS 
TOOLS : — CUTTER GRINDERS — KELLER- 
- FLEX FLEXIBLE SHAFT MACHINES 
. DIAFORM WHEEL FORMING 
ATTACHMENTS 


TAPS — REAMERS — MILLING 

















Pratt & Whitney a | CUTTERS — END MILLS — CARBIDE 


3 CUTTING TOOLS — FORMED CUT- 

— = TERS — INSERTED BLADE MILLING 

PR EC I S ION . CUTTERS — DRILIS — DIES — 
. SCREW PLATES — THREADING 

Cc UTTI NG , TOOLS — BLUE HELIX REAMERS — 
DIE SINKING CUTTERS — DUOCONE 

DIES — KELLER CUTTERS AND 


TOOLS ; ¢ J # —— — CARBIDE BURS AND 

















HOKE AND U.S.A. GAGE BLOCKS 
— TOOLMAKERS FLATS — CYLIN- 


Pratt & Whitney DRICAL PLUG AND RING GAGES — 


THREAD PLUG AND RING GAGES — 

PREC ISION ‘ _ ROLL THREAD SNAP GAGES — AD- 
JUSTABLE LIMIT SNAP GAGES — 

MEASURING MACHINES — SUPER- 

GAG I N G ~ MICROMETERS — ELECTROLIMIT 
COMPARATORS — AIR-O-LIMIT 


COMPARATORS —ELECTRO- 


TOOLS ' | MECHANICAL LEAD TESTERS — 


MULTIPLE ELECTRIC CONTACT 
GAGES — MILL GAGES 














Here are the right tools to fulfill today's 
a all-important need: Productiv.ty with 
Economy. Every Machine, Gage and Cut- 


We 
YP a ting Tool listed on this page is built to 
AL & famed P&W standards of precision, 
workmanship and performance —to turn 
Atney out better Ordnance work, and more of 


it, at lowest cost per unit. 





Division Niles-Bement-Pond Company 
WEST WARTEORD 1, CONNECTICUT Use “ ; a 
™' There’s no better paying investment 


eS than the Right Tools for the Job” 
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CONTACTS 


High current capacity . . . 
Lew voltege drop ... Ne 
additione! selder re 
avired. 


SCINFLEX* ONE- 
PIECE INSERT 


High dielectric strength 
. « « High insuletion re- 


SHELL 


High strength aluminum 
alloy .. . High resistance 
to corrosion... with 
surface finish. 


.-» Offer you this 
IMPORTANT 
EXCLUSIVE FEATURE... 


TIGHT SOCKET 
ARRANGEMENTS! 


PRESSURE 
CONTACT 


Outstanding design and fine workmanship, combined with 
materials that meet the requirements, assure the splendid 
performance of Bendix-Scintilla “pressurized” electrical 
connectors. These units include Poth pin and socket 
arrangements for a// sizes of contacts. 
te SCINFLEX diclectric moterial is o new development that 
assures qualled insert perf is ilable only in 
Bendix-Scintille Electrical Connectors. 


PLUS ALL THESE OTHER FEATURES 


® Moisture-proof 

* Radio Quiet 

® Single-piece inserts 

® Vibration-proot 

® Light Weight 

® High Insulation Resistance 

® Easy Assembly and Disassembly 

© Fewer Parts than any other Connector 
® Ne additional solder required 





Write eur Sales Department ter detailed information. 


SCINTILLA MAGNETO DIVISION of 


aveart *e ’ 


Bendis Internahonal Division 


INTILLA 


Export Sales ifth Avenue, New York Il, New York 


New Developments 





pair of curved mirrors of platinum-coated quartz which the 
X-rays strike at an angle of less than one-half degree after hav 
ing passed through the sample. The mirrors bend the beams 
in such a way as to cast a magnified X-ray image of the sam 


ple on a photographic film 


AIR POWER PROGRESS 
he Chief of the Air Matériel Command predicted recently 
that the Air Force would have ready for operational use within 


a year a 12,000-pound bomb—about the estimated weight of an 


atomic bomb—that can be guided all the way to a target 
It was also announced that United States aircraft engineers 
know-how to 


and manufacturers have the produce operational 


faster-than-sound combat planes now, The Air Force plans to 
experimental models similar to 
have been tested. The X-1-A 
The X l 


“several hundred” miles 


wait until at least three more 


the supersonic X-1 rocket plane 
now being built, is designed to fly 1,700 miles an hour 
has been flown many times at speeds 


an hour faster than sound 


Conventional machine guns on interceptor fighter planes will 


be replaced within a “relatively short” time with rocket mis 


siles having a built-in radar homing device. This device will 


ht to ; remy bomber, regardless of the 
These 


miles from an enemy mber, track it down at supersonic speed 


guide the missile rig 


bomber's evasive action rockets will be launched several 


and explode within lethal range ! s of a proximity fuze 


American research engineers have mace recently 


toward development 


progress 


devices to guide missiles with speeds 


up to 700 miles an hour and ranges of 5,000 miles. But pin 
point accuracy has not yet been reached, and “push-button” war 
fare with such guided missiles is still in the future 

\érial cameras hz been perfected that will take 
40,000 t 


The Air Force ndoned researcl m piston 


tailed pictures at altitud om 100,000 feet 


engines 
turhx 


[Twelve new jet engir jets, turbo props, ran 


and pulse jets 


CYCLOIDAL SHIP PROPULSION 


The first military craft to be designed and built 


wulsion recently underwent sea trials off the Soutl 
vast. The experimental vessel is the mine planter 
Cycloidal propulsion utilizes two propellers 
upped with six blades ane 
uirpl l 
the direct 
parture tr 
“quipped with 
number tT um how x ! ! anecuy mW urn within 
or starboard or 
She also possesses 


it possible for 


ovements direct 


TITANIUM FOR TANKS 


Researchers finding that under some conditions titanium 
more resistat » penetration than is steel of equal thickness 
inch titanium plate can do as good 


\nd titar 


Scale tests s 


a jot ! t lloy plate—maybe even better 


1m ‘ y per nt as heavy [his is important 


is being placed on the development ot 
hat can be carried in airplanes. Since 
l a saving ot 
pounds im every ten material 
be large and still ight ou ir-lifted. The cost 


$7.50 a pound for ingot titanium i i biting factor, But 
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NOW MORE DEPENDABLE THAN EVER 


CONTINENTAL RED SEAL POWER 


It has been a long, long time—nearly half a century, 
in fact—since the word DEPENDABLE was first used to 
describe Red Seal power. And power users know through 
first-hand experience that the term still applies with all 
its original force. Paced by advances both in metallurgy 
and in manufacturing technique, Continental design 


FULL LENGTH WATER JACKETS AND 
DIRECTIONAL COOLING 


Red Seal engines have long been known for their 
cool running under ony and all conditions. Two rea- 
sons for this are full-length water jacketing and the 
system of directionol cooling which floods exhaust 
valve seat areas and other hot spots with the coolest 
fluid at all times 


LEAKPROOF WATER PUMP 


leakproof water pump of simple and sturdy design 
positively prevents loss of coolant. The impeller is 
mounted on two ball bearings, which are widely 
spaced to maintain alignment under tension of the 
belt. A spring-loaded carbon disc within the impeller 
housing provides a permanent water-tight seal. Seat 
is stainless stee/ for resistance to corrosion, even when 
engine is idle for long periods. 





has become 

progressively 

simpler and 

more compact, while 

the ratio of power to 

weight has moved steadily up. Continental's 
many advanced features team up for top 
economy and long trouble-free life. Finally, the 
broad diversification of the Red Seal line— 
availability for use with any fuel, and provision 
of at least one model engineered for each spe- 
cialized need up to 140 horsepower—carries 
to an all-time peak not 5nly dependability but 
users’ satisfaction as well, by making possible 
the perfect matching of the engine to its work. 


INDIVIDUAL PORTING 


Continental's exclusive system of individual porting, covered by 
numerous patents, is one of the basic reasons for the easy starting 
smooth running, high power, and high economy characteristics for 
which Continental engines ore noted This feature, developed by 
Continental engineers, assures uniform distribution of fuel mixture 
to all cylinders, eliminating “loading, greatly improving thermal 
efficiency, and making the directional influences of carburetor ond 
air cleaner much less critical 





[ontinental Motors [orporation 


MUSKEGON, MICHIGAN 
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Suppliers to the 
Armed Services 
and Agencies 
of Government 


Industrial Explosives 


Cl i 
themicals 
Emulsitiers, Detergents, 
Conditioning Agents, Specialty Chemicals 


Industrial Finishes 
Laundry Covers 


Activated Carbons for 
Liquid Purification 


POWDER COMPANY 
Wilmington, Delaware y, 








in ORDNANCE and 
CIVILIAN MANUFACTURING 


seccify SHEFFIELD 


Single and multiple dimension gages and precision measur- 
ing instruments 





Avtomatic gaging, classifying and segregating machines 
Production and toolroom form grinding equipment 

Gear burring, burnishing and chamfering machines 
Self-opening die heads, solid and collapsible taps 

Sheet metal dies 

Design and manufacture of all types of production tooling 


Prime and subcontract manufacturing of perts, assemblies 
and complete units. 


5259 


WRITE 

ow. 

ENGINEERING 
DATA 


New Developments 





rked out 
Week 


industry believes that new processes now being w« 


will reduce the price materially, according to Business 


ELECTRONIC 

\ giant computing machine 
the Boeing Airplane Comp 
flight of 


PREDICTOR 


of the electronic type, revealed by 


Wash., will 


Scientists call 


Seattle, study the 


probable issile such a ma 


“brain” will predict and 


in the 


chine an analog his new 


record every a giant missile would mak 


air from take without even shooting the missile 


into the air. It not only the landing but also the 


where and when 


‘BEMAC” 


completely 


of the landing of a missile 


is the’name selected for the new device. It does not 


outmode the traditional gathering of information by 


flights « ssiles, but its use for 
lems will save man housands of dol 


actual test numerous prob 


lars in time and material 
required i eld 
witl 


\ir | 


conjunctior 


yect 
for the U.S 
HIGH-SPEED AIR TARGET 

The Navy 


new winged 


\er recently that its 


flight 


Bureau of onautics revealed 


aircraft tow target has been successfully 


tested at an altitude of more than 35,000 feet and at speeds in 


excess of 450 miles an hour. Developed after three years of 


experimental designs at ests, the winged target is constructed 


aid radar reflection aluminum being extensively 


Its design has 


of metal t with 


used to meet weight requirements been arranged 


to facilitate manufacture, maintenance, and assembly 


PISTON-JET AIRCRAFT ENGINE 
An airplat ngi W h delivers mor 
| al | 


‘ R-4360 
Major th ston propulsion con 
: : R-4360 


\\ as] 


imiable 


U.S.-ALASKA RADAR SYSTEM 
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If You Have a Tough 
Connector Problem, Ask 


BREEZE 


FOR THE ANSWER! 


SPECIAL 
CONNECTORS 


for advanced radar 
and electronic equipment 


Where electrical connector requirements are strict, or 
the job specialized, take advantage of Breeze expe- 
rience. Breeze has engineered such advantages as 
removable contacts for panel-type connectors. This 
exclusive feature greatly simplifies wiring and main- 
tenance, and is typical of advanced Breeze design. 


PRESSURE-SEALED 


OR WATER-TIGHT CONNECTORS 


oe 


Engineered to specification in aluminum, brass, 
or steel. All sizes, capacities. High voltage pulse type 
connectors. Also rotary shaft seals and allied equip- 
ment. Write for details. 





i 
@. 
¢s> [@ 
~~ » @ . 





BREEZE “Monobloc 
Minietures"’ (above) 
come in 5, 10, 15, and 
20 contact sizes or 
multiples thereof. Ca- 
pacity—10 amperes 
with 7 millivolt drop; 
500 volts DC or 275 
volts AC, 


REMOVABLE CONTACTS 
Save Time, Trouble, Confusion 
Simple tool (right) removes contacts for bench 
soldering. Production time reduced, close work 


eliminated, errors avoided. Contacts simply snap 
back into block. 


S- = 


Contact retained secure- Tubular tool inserted 
ly in block by two spring from contact side to close 
locks. springs. 


Other Breeze Precision Products 


Contact easily removed, 
but caonnet come loose 
in service. 











LOOK TO THE \M_ AR WK) A KR KJ For Quatity 


CORPORATIONS, INC. 





41-D South Sixth Street Newark 7, New Jersey 
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ACTUATORS: 
All types, sizes. 
Complete control 
systems engi- 
neered te re- 
quirements. 
Above: Landing 
gear actuctor, 
Foirchild Pocket. 


ae ; 
“Ainse 


(BREEZE) [Bi] 


RADIO SHIELD- 
ING: Fer any 
type of high or 
low tension sys- 
tem. New type 
“‘wnit leads"’ or 
re-wirableleods. 
Flexible shielded 
condvit. 


“AERO-SEAL”" 
Worm-Drive Hose 
Clamps. Vibre- 
tien proof, uni- 
form clamping, 
use again and 
agein Cadmium 
plated or stain- 
less steel. 














America’s Munitions 


The Growing Importance of Industrial Mobilization 


HE that 
Hubert E. Howard, Chairman of 


had 


pointed United States representative to 


recent announcement 


T 


the Munitions Board, been ap 
the North Adiantic Military Production 
and Supply Board is a significant sign 
post along the road to adequate in 
dustrial preparedness. Since the charter 
of the North Aiantic Treaty places the 
chairmanship of the Military Produc 
tion and Supply Board in the American 
member for the first year, Mr. Howard 
automatically becomes its chairman. 
The importance of this assignment and 
its meaning to the Munitions Board 
is best indicated by recalling the serious 
the North Atlantic 


work ahead for 


Treaty Organization. 


Two Ordnance Authorities 

The military production and supply 
organization will develop coordinated 
plans for the military production of the 
signatory powers to the North Atlantic 
Treaty to effective 


assure maximum 


ness. Two well-known Ordnance au 
thorities hold high place in the direc 


James H. 
the 


tion of this work. Maj. Gen 


Burns was recently confirmed by 
United States Senate as Assistant to the 
Defense for Mutual De 
Maj. Gen. Thomas J. 
Hayes, who served during the Second 
World 


dustrial operations of the Ordnance De 


Secretary of 
tense Assistance 


War as director of the vast in 


Army, also has been 


the 


partment of the 


recalled from retirement to head 


staff of the Supply Board in London. 


Another evidence of the increased 





TANK. 


shown that it 


FIGHTING 


industry has 


imerican 


can pro 


Guce in quantity any type of armor 


demanded oy the combat forces 


(De partment of Defense photo) 


March-April, 1950 


. 





Hubert E. Howard, Chairman 
of the Munitions Board and also 
Chairman of the North Atlantic 
Military Production and Supply 
Board of the North Atlantic 
Treaty Organization, was born 
in Fairfield, lowa. He was grad- 
uated from Parsons College in 
1909 and received a bachelor of 
laws degree from Harvard Law 
School in 1912. A captain of 
artillery in the First World 
War, he has since been associ- 
ated with the coal industry as 
president and chairman of the 
board of Pyramid Coal Corpora- 
tion, Chicago, III. 

Mr. Howard was appointed 
Chairman of the Munitions 
Board on November 25, 1949, 
having previously served as 
Chairman of the Personnel 
Policy Board of the Department 
of Defense. His picture appears 
on the front cover of this issue 











stature of the Munitions Board comes 
from the latest definition of its func 
tions under the Department of Defense 
Supply System. The Munitions Board 
has, tor some time, been studying the 
twin problems of procurement and dis 
tribution of supplies in the military 
Departments. The culmination of the 
studies will be the establishment of the 
Department of Defense Supply System 
whereby each military Department will 
have a supply system which will sup 
which 


will permit cross-servicing at any level 


port its military mission and 
of supply without unnecessary dupli 
cation. 

In this held also the Munitions Board 
has the added responsibility of col 
laborating with the General Services 
Administration, which has over-all re 
coordination of the 


Fed 


agencies. In 


sponsibility for 


supply tunctions of the various 


eral Departments and 
carrying forward this mission the Muni 
tions Board will act in conformity with 
the Strateg plans and logistic respon 
sibilities determined by the Joint Chiefs 
of Staff. 


hil 


1 1 } 1 
Industrial-moviliza 


Thus the top-leve 


tion policies are developing to the point 
where definite and constructive action 
can soon be undertaken. For until now, 
one of the principal reasons why prog 
ress has been slow was the inability of 
the fighting services definitely to state 
their 


over-all 


their requirements for 


items in the event of a major emer 
gency. But now substantial progress in 


this regard is under way. 


Districts Are Ready 

When these requirements are defi 
nitely stated, the Ordnance district sys 
tem and the other decentralized agen 
cies for liaison with American industry 
will again be ready to render yeoman 
service. The country is fortunate, espe 
vast noncommercial held 


cially in the 


of ordnance equipment, in having the 
Army 
with the similar decentralized agencies 


Air Force 


and equipped to translate the needs of 


fourteen Ordnance districts of the 


of the Navy and the manned 
the three services, as determined by the 
Joint Chiefs of Staff and cleared by the 
Munitions Board, directly to the labora 
tories, production lines, and machine 
shops of American industry. 

There has 
VJ 


vitally 


; : 
been a long delay since 


Day in getting this intricate but 


important program under way 


In its fulfillment, the Industry-Ord 


nance Team will have the same vital 


functions to perform which have 
marked its record through the years 
This record contains many object les 


sons, none of which is more important 
than the very obvious fact that our final 
degree of preparedness for the security 
of the United States rests on American 
industry kept in close liaison through 
The 


practical, realistic problems of produc 


banks of the 


the Ordnance District System 


tion are solved 


not on the 
Potomac but in the factories throughout 


the land 
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The Future of A 


Capt. B. H. Liddell Hart comprised barely 200 1 the sling advat 


ir mobile 
mnsisted t i= } and er re | g able by-pass thes« 
2 hicles e1 tar lvehog they are tore 
s revit s counting tor bar hile c these obstac 
attack w“ 
Armored units must have 
mass and be self-contained 
and unfettered by foot 
soldiers or wheeled vehicles 


Wheeled Vehicles Roadbound 
That increase sh« ) i 


vehicl »2 ‘ iS The small striking head o 
® rhe nition ot i bask less« n of ti aivi n « ica\ 
war. But there has als ! und ; obstac 
4 been i c viv wor’ 1 I 
—s 


turther cannot 
RMORED forces have not in the size 


(though n« 


y tail it is! 
their day,” as some critics claim, 


eans 
for in the real sense they Aave proportion ) it would 
yet heen tried en and 
That idea may seem strange in view vehicles. in army is advat 
of the way that a handtul of German ‘h nfusior rn | i ten impossible to allot me 
Panzer divisions overran Poland, — th ¢ | use tl 


France, and much of Western R 


r t 1 t division, es} 
Russia. ored division | legs shackk parts ¢ he Continent wl 

But the German Panzer divisions : ri } yf ‘ | | 

not armored torces lor were 

called “armored divisi« 


hater nt th 
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army. All 


is theory pointed 


power ot th experience has 


shown out long ag 
best chance of delivering a 


sudden 


that the 


decisive blow lies in the 


a mass of tanks at a weak 


assaile d 


centration of 


spot so that the detense is 


simultaneously by too many for his 
antitank guns to cope with. That is the 
method of the Schwerpunkt, which the 
German Panzer divisions so effectively 
exploited in 1940. But they were lucky 
to find opponents who were very weak 
in antitank guns and had not grasped 


modern methods of detense. 
Now, the 


War 


problem is much greater 


as later experience on all sides 


showed. The punch must be much 


heavier if is to succeed. But with 


the so-ca vored divisions of tl 


present ty almost impossible 


the cor ion to be either massive 


enough or sudden enough. Each divi 
} il 1 
1 bulky coil that even 


drawn up Close 


sion tor suct 


when it there is not 


neentrate many tanks in 


Nor can 


room 
one they be concen 


trat 


t nstruct our 
“mechat clearly 
thought t reducing the 


length o increasing the 
strengtl } Ie t we 
it the penetrating deep 


nat 


hat the tail does 


armored based on 


ideas that I ke ooKery 
recipe 
a hand 
and 


woreda car©rs. 


have evel proy “ different 


kinds ol 


drawing up the 


ery units 


arti 


menu at a luxury hotel 


instead of trying to design weapon 


dealing with 


t. We 


that we be adaptable t 


hostile tanks, or aircra 


add sor h iy to protect lemen 


| 


that is « vuxiliary and are then led 


ething cise to protect the 
protector 
transport, 
hence tr 


Nearly 


treatise on 
-“Development of a New Model 


Army’ 


; 


tare 


future mechanized 


which suggested how 


might be achieved in two phases 


first 


“evolutionary,” and the 


“s } 
revolutionary 


divisions 
with motorized 
In the second, the tank would swallow 
the older arms and become the ground 


t 
} 


with 


tvpe became 


vartner of the airplane 


In the first phase, the new-model 
tanks 


would be a blend of 


infantry 


The 


livisions would become 


ompletely 


armored, 


on Ay 


the artillery 


2 
i red at 
armores = 

= 


propelled 


yountings and a smaller 


ilantry carried as 


larines in 


ewer 


iber of 


more 
“tank 


armored vehicles. 
It can be seen that even the 
ver went further than 


That 


It did not sufhice 


that design sufhced for 


of France. 
Russia, and, as the 


armored 


deteat of 


ent on, 
increasingly checked 
wrces of similar mobility while 


opportunities of ft 


iround unprotected foot-marching 


} 


hich they could bil 


immooiize 

rt | 1 far} 
at was natural and far 

le than the fact that the ev 


= 
lase of the new-model art 


second 


and artillery. 


mobi c 


Germans 


the first phase 


forces ol the existing 


hindi 








The following analysis, pre- 


printed here by exclusive ar- 
rangement with the author, will 
appear in his forthcoming book 
“Defence of West The 
book is scheduled for publica- 


tion in England in the spring of 


the 


this vear. The concluding por- 
tion of a chapter of the book 
the analysis here published, fol- 
upon an historical 


of the 


lows close 


discussion use—or 


misuse—of mechanization and 


armored forces following the 
World War. It is to be 
hoped that an American edition 
of Capt. Liddell Hart's 
book follow fast 
British edition in order that stu- 
includ- 
ing the designers and builders of 


First 


new 


will upon the 


dents of armored forces 
have the 


and 


Eprrors, 


armored vehicles, may 
full benefit of his 
recommendations 


views 


Tue 








sufhcient to revolutionize warfare to 


the extent it did in the earlier period 
Yet 


armies of the later period, when the 


of the war. the Anglo-American 


tide turned, made no serious eflort to 
develop a newer model despite much 
superior industrial resources. They were 
content to batter their way to victory, 
by sheer weight, along the old-new lines. 

There 


armored forces have got into the rut of 


we remain. Armies and their 


a fresh orthodoxy. Except for improve 
ments in detail, they are simply carry 
ing on an operational convention that 
developed from a tentative and partial 
reorganization which, at the outset of 


World War II, 


much more striking effect than could 


happened to have a 


reasonably be expected. Armies must 


get out of this rut if they are to have 
any important influence in the future. 
likely to be both 


power. 


Otherwise they are 
paralyzed and supplanted by air 
Two Main Problems 


In order to give armor a fair chance 


we have to solve 
break-through and the 


The 


The dithculties of 


two problems the 


hrough. 


follow 


first 1s intrinsically the harder. 


the second are irgely 


due to faulty organization under the 


influence of conventional thinking 
us possible wavs sull 


bre ak 


irom 


There iri 


4 \ 
open to us tor renewhig tne 


through power t tanks Ay irt 


new techni 1 ins tor paraliv7zing 


antitank de! ertal y not 
exhausted 

mored tor 

war their 
1WaVS 1fsiste 

tially depended ¢ 

in swarms to sw the 


This cor 


imp 


ept is the pri 


saturatiot ontronting the 


uilants 


with mMwore separate iss 
That pr nciple 


break 


where 


than he an cope with 


was fulfilled in the German 


through at Sedan in 194 


corps of you tanks con 


Guderian’s 


centrating na trontage 


} | 


miles, smashe« throug 


French behind the 


After a 


days iv 


positions 
enetration of hilteer 


' | ly] 
wo onsideranie 


ince, the Germans were out into open 


country, and the advance became a 





Similar saturation tact were ap ‘ \ ooo yards’ range with their 


Yet when this battle of 
Manteuftel’s 


which only 


plied on the Aisne in the second break 122-mm. guns 


through where the tollow-through ended, 


tanks 


with only 


pro Targul Frumos 


duced the general collapse of the French division of 160 (of 


armies. But the principle was rarely 40 were Tigers as much 


tultilled in tank attacks I n the as 88-mm. guns) had destroyed 350 of 


war, ilthough Its the attacker's tanks while losing only 


tested in air attacks small Panzer 


number 


ten ol own. Even the 


its 


thousand-bomber raids IV’s managed to knock out a 


hould be re future of the opposing “Goliaths” by ma 


armored forces if r have any  neuvering swiftly under cover 


chance of carrying it rokes of the 





Guderian type, « 


or in the tlens 


countero 


and 


forces have got into the rut of 


“Armies their armored 


Concentration of Force 
The 


pends partly 


a fresh orthodoxy. Except for 


improvements in detail, they are 
simply 


principle f entration de 


: : ‘ : “ 
on the development of carrying on an opere 


tional convention.” 


tank design and partly on the organiza 


tional des yn oft armored forces It 





would be wise re that the 


cognize 


present trend of mechank design to ground 


ward bizyer tanks, 


tewer ol the fr 


them, 


Army 


mounting 


fulhllment Althoug German 
of the principle whict 


DY a 


mn much took 


tresh eflort » develop a lighter powertul its most € 


pericn 


ind che iper type ot vided that eaders « nphasize, i 


the importance I crossing rt War experience 


upacity is kept in mi lat requires erability 
necessarily 

weight 1 oportion. Such 

ght mount rockets rather than 

gul The Germans 


the 


hing under intr i n 


1 
Liber 


were ge , to concentr I 


pro 


duction of rocket tanks, v cl 


twenty tons, if the war had continued.) the road; 


Superior locomobility 


wich on the desigt depends not only on the performance 


lt but 
th 

maly of tank hrink i tactical skill of tank 
When tho 


, 
speed vl dwell 


tor self-protection it It se ilso on the tactical 


ilue than thick armor. Bu ground crew and the wider 


of a unit commanders 


1 , 
through casualties (battle ve tanks of superior 


down), and the s on their in 


tanks the more ferior power, the tendency 


recalls oO’ It is the poor 


The 


Ww he re 


a 
ASS 
_ Be 


—— 


1 1 
workman imes his tools 


] ! 
super omplaint n justified only 


cou! iworinty is extreme 


extent the terrait unsuitable for 


In power, the u 
formations 


An 


the deteat 


rchased at too he 
1OST striking eXa 

the Russ 

Ploesti oilhelds 
Stalin 


pearance 


mans an 
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follow 


The 


the postwar British “Cen 


a sedentary style of warfare. 


very name of 


turion” tank is reminiscent of the 


legion 


Mong 


Oo the 


pedestrian and overladen Roman 


ary rather than of the reborn 


cavalry idea that gave rise 
ning style of operations ten years 
is time for a reversal of t 


trend in tank design and 


ward the reviv: f ik vorrent ta 


hav 


Vision 


the ure Wi 


be fitted with night 


ving 


\bably with radar 


Id be able to pa 


radioactive belt of country. If we try 


bine all these recuirements witl 


powerful weapon and provide o 


armor protection adequat 


tank 


, , 
increasingly clumsy 


ness, the 


The design r 


a mechan vid instead ot 


iath. That may be achieved by exter 


inting of the mail 


! 
launcher or recol 


shoul 1 


wer ul 
lity } 5 
HMinisnh CX 


eSsiVe 


chassis. Another possibility ts t 
’ | + 
t remote-control tanks f 


the spearhead 


Mobile Infantry Needed 
When enemy 


Darriers are Das 


bile 
1 crossing. But the 
actually required is 
sated and can often be 


16.1 
where skilfull maneu 


A vital 


made 


favorable 


opening 
: 
difference could 


by the adve non 


ibious 


cialized 


( ipable swim 


ivers without 


its en 


This 


in the 


there are many 


still undeveloped by which 


k break-thre 


nd these ar the 
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latest potentialities in the sphere of or 
ganization. As pointed out earlier, the 


chances of swamping opposition are 
much reduced because the excessive size 
ot present armored divisions hampers a 
quick and ample focus of real armored 
striking power at the point of aim. It 
is dificult to concentrate the tank com 
such divisions on a 


ponents of several 


narrow sector and produce sufhcient 


T 0 


overcome this difhculty it is essential to 


intensity of punch at short notice. 


cut down other divisional components, 


thus raising the tank ratio. 


Hard Core Weakened 


As Manteuflel put it—in referring to 
Hitler's fatal decision to further dilute 
the German armored division prior to 


“The 


division thus lost the impetus and pene 


the invasion of Russia armored 


trative force of its tank core, whereas 
everything should have been done to 
The 
attack 


pended now 


strengthen it pace of an armored 


division’s and much else de 


on the infantry——-which 


was wrong An armored division 


can only be strengthened by re€nforcing 


the tank core for it is that which 


invests it with the impetus necessary 


for attack 
“On the basis of my long experience 
in practical service with troops in the 


war, I fully agree . . . that the tank core 


can never have too many tanks and that 


} 


this is possible without rendering the 


‘tail’ too heavy or unwieldy. I would 


warn every one of the tatal dispropor 


tion between the number of vehicles in 


the combat and supply echelons 


A Misnomer 
The 


1 
become 


term “armored division” has 


more of a misnomer since the 


title was adopted in 1938 in place of 


“mobile division.” Indeed, it is only 


a mobile division in the strategic 


sense, 


not in the tactical sense. The essential 


tactical idea of such a division is that 


of tighting mounted—to retain its 


impetus as cavalry did in the days when 


it played the decisive réle on the 
} 


battleheld. 
While the 


fight on foot is a tactical 


inclusion of men who cz 


necessity, tor 


dislodging enemy troops under cover 


behind obstacles and tor various deten 


sive duties, it is a fundamental! mistake 


March-April, 1950 


of organization if the proportion of such 


“mounted infantry,” dismounting to 
hight, exceeds or even equals the pro 
men 


tanks 


portion of who fight mounted, 


manning and armored self 


propelled guns Armored fighting 


men” should be preponderant in an 


armored division if it is to justify 
its name and fulfill its proper purpose. 


At 


element ought to be entirely carried in 


the same time the foot-hghtung 





“The present trend of mechan- 
ical design toward bigger tanks 
and thus fewer of them, is un- 
the fulfillment of 


the principle of concentration.” 


favorable to 





armor protected, so 


tracked 


that they have a 


vehicles, 
cross-country mobility 
and maneuverability equal to that of 


This is 


essential in order that infantry can back 


the armored fighting units. 


up the tanks closely and come into 


action as soon as they are required t 


defended obstacles in the path 


tanks 


Moreover, the quicker they can in 


clear 


of the 


tervene, the fewer of them will be re 


quired that is a matter of common 


experience in Wwartare \ company ol 


“ ! 
such true “tank marines” could often 


brush away opposition that a whole 


wheeled battalion or ould not 


more ¢ 


overcome an hour later when the 


defenders had been reé€ntorced 


A further reduction in the s 


the foot-fighting element in the din 


might be obtained by the use of air 


borne troops, especially if the means 


of using these is improved and de 


veloped. In discussing the Ardennes 
1O44, Manteuffel 
had 


about how German 


offensive of Decembe 


emphatically agreed with what I 

written at the time 

airborne troops could have been used to 

seize awkward defiles in the Ardennes 

He con 
j 


made i 


ahead of their tank vanguard 


sidered that they might have 


decisive difference to the prospects o 


unloc ke d 


: h 
the door.” In his reflections on the 


an early break-through and 
les 


the war he has advocated that 


sons ol! 
1 


airborne troops should torm part of a 


large armored formations 


This brings us to the problem ot the 
follow-through which is, by comparison, 
simpler than the problem of the break 
through. The basic conditions of a solu 


tion were epitomized in the 


or Ss 
e 


aN 


tollowing 
definition of Blitzkrieg: 


Speed u variability 


the secret of mobility 


and sustainea momen 


tum n ine foliou 


through But much 


depends on the develop 


ment of technical means 


climinatic n ot superfluities 


Armored torces must move iwht, be 


able to operate self-contained, and de 


velop more capacity to cut loose from 


communications—in the Sherman spirit 


it they are to attain the d . t 


offensive mobility required for 


sive follow-through. The Germans went 


a good way toward this strategic id 


in 1940 but were greatly helped by the 


fact that the Allied armies were easily 


paralyzed well as too rigidly 


bound. 
It is no longer possible for us 


rate, to count in future upon having 
opponents so susceptible to 


And if 


way 


Paralysis 


we cannot cripple them in this 


we shall run the risk of breaking 


our arms in striking—unless we can kick 
off our clogs and slip round their guard 
Air transport offers one means toward 
greater freedom of movement and ma 
neuver. Cross-country transport offers 
reduction of 


All 


another. The drastic 


mm 


these factors 


pedimenta is a third 


should be more fully explored and 


c xploited 


“Inverted Turtle” 
The 


Try uk h 


armored division today 


like 


armorclad head popping out of 


an inverted turtle 


soft-skinned body. It is so unwieldy and 
attack 
turned 


he 


cut 


such an target tor ai 


inviting 


too easily 


\ ulne rabi ty 


should “ 


that its mobility is 


into immobilized 
unarmored elements 


down to a minimum; so should the 


The 
the 


road vehicles. maximum possible 


proportion o infantry should be 


airborne. What is moved on the ground 


should be trackborne rather than wheel 


borne. Supply to such mobile forces 


should be, as far as possibl y a 


rather th: land transport 





Import Supply Lines 


Our Security Demands Two-Way Trade with Western Nations 


2 


by 
George 5S. Brady 


8 


We must help safeguard 
the economic health of 
America’s probable friends 


. 


. ] | | 
oft imdustrial materials 


overseas sources in time ol 
haps necessaril' 
if plans, but 


discuss 


0 igh te 
staff plan tor any e1 
plans, to attain 
iwgressive and 
ipie of defens 
gainst a cle. 
ert to make us 
ent there can 


aterials 


Flexible Supply Plan 
How 


much 1 Sul 


Wi h Strategy 


sign of products are vital to succe 
and the supply plan must be abreast o 
the highest development of these th 

+} 


moment it is called upon to serve the 


strategic plan 


Of the materials listed 


sixty-four 
Strategic or critical at the end of 


] 


war, no less than twenty hi 


recent 


either lost their critical position oF I 


position of importance 


d methods, impr 


newly 


Oe obtaine 
, 
neighbor 
ivgressive 


known tec 


cloping 


nts. Srll others could 


aintained in ad 


supply 


, 1 
iceS DTOKS 


it was difhcult t 


ine 


the 


Ss, 
tain 
s 


concentration 


the overseas transport problem to main 


natural supply has disappeared, 


; 1 
ind a tew trips of one cargo plane 


| supply the entire needs. 


Avoid Pessimism 
Many 


ost DY 


battles in history have been 


overoptimism, yet no battle 


is ever won by pessimism. The planning 
material yply cannot be suc 
basis of 


advance 


it on the 
reas Some 
ntent of the strategic 


p in this mat 


mace to ht 
present con 


to those who 
ow reaches over 
and area of the 
t such points that 
' 


l 1 l 1 
sibly be absorbed 


late rials’ 
ned that the 
laintain 


! 
al unit 


supply 


maintain 
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continuous supply lines rather than by 
placing reliance on a policy of entrench 


ment in storehouses 


he heaviest tonnages of overseas ma 


terials needed for our industries are 


chiefly in ores and metals. In times of 


' , 
regul used 


emergency ur tankers can be 


to transport fatty oils instead of deey 


tank vessels, and one tanker alone can 


} 


bring in one trip a 2-year supply of 


rapeseed oil or a 3-month supply of 


palm oil. ° nnage factor on 


somne 


items, su industrial diamonds 


beryl, ta nine, opium, and 


others, is nall as to present m 
Actually, in 


trade, mat ls of this type 


great transport problems. 


normal 


come in sma nsignments, and the 


requirements tor a vear are distributed 


in many ships as incidental freight 


In the areas of production, such ma 


’ - 
terials usually have consistent patterns 


of market flow, and any attempt to pur 


chase and warchouse large quantities 


leads to market chaos. When a poten 


tially large buyer, such as a national 


government, appears in a market of this 


type, price rises and talks of shortage 


occur, even though there is no actual 


buying. Such conditions have arisen 


with pepper, beryl, and other materials. 


Air Transport 


The resource areas from which most 


, ' 
of the small tonnage miscellaneous ma 


terials are obtained are so distributed 


within the probable western zone of in 
fluence that they can be carried readily 
by air transport if ocean shipping lanes 


are temporarily blocked. In spite of the 


success of the Berlin air lift and the 


continued improvement in air freight 


service, there seems to be too little real 


ization of the part that air-cargo trans 


port will play in any war of the future. 
Probably the biggest items of over 


seas tr insport are manyanese ore, chro 


mite, bauxite, wool, hides, and rubber 


In the past we have had to import 90 


per cent of our needs of manganese ore, 


} 


amounting at full prod iction to about 


1,500,000 tons a vear. Our sources of 
have 


Africa, 


' 
supply outside the [ron Curtain 


\trica, West 


ilternate 


been India, South 


and Brazil. An supply 
ak’ , s 
siderable Quantities 1s obtainable trom 


the Philippines and other areas 


Kush area 


Since the Soviet seized the 
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of Afghanistan and has moved up to 


the borders of India, the manganese 


mines of the Central Provinces might 


be cut off in wartime. But the African 


and Brazilian resources are large and 


easily accessible. Much expansion work 


has been done in both areas since the 


war, and since protected shipping to 


these countries would be 


} 


war strategy, 1 would appear to 


production 


economic folly to but up 





“Against a clever oppo- 
nent who will be alert to 
make use of every new 
development, there can 
be no retreat to obsolete 


materials.” 





during a period 
cut production. 


does 


In fact, ore 
military Strategist 
future war can be 


have an aggressive pl 


tenance of shipping lanes on the 


Arn ri 


Australasia 


coasts ol 


and west South 


two directions from 


from the east and 


west coasts ol 


Tk adopt minimum standards 


that would be sheer deteatism, no 


" " 
materials and supplies 


both 


lanes, but also be 


be cause 


move in directions along 


ause no present 


is conceivable in which the peoples of 


those areas would not be our allies 


good communications must 


Therefore 


nt destruction of 


be kept open to pre 

their economic 
Supplies of hides, wool, an 

| oast 


Hides 


warchoused in 


aione would demand in cast 


South America shipping lane 


skins 


treat quantities in advance because of 


1 


and cannot be 


the nature of production and trade, but 


vet they are more strategic than many 


listed materials a id their supPT ly is ce 


pendent upon shipping lanes. In 


open 


regard to materials from neighboring 


countries, a continuous communication 


with the countries is here 
taken as 
The al 
be moved 
tonnage o 


in 


some materials rated as strategic, such 


and castor oil. Sugar, not 


as pepper 


listed as strategic, must be moved from 


the West Indies in greater tonnages than 


all the metals and ores. Du the 
war we diverted oil tankers for the 
carriage ot molasses trom (¢ but 


since industr easily 


made synthetically, 1S] s not 


eco 


vit il, thougt 


1intamnes 
nt and 
reasons. 
One of « 
has been Turkey. Ne 
in more than a century 
reso! 


arted 


controlling 
Dardanelles 
with the Soviet 

losure 


Sea 


overrunning of this area and the 


ot the irea iround the Caspian 


and to the Persian Gulf will be prime 


ums of the Communists 


During the last two ye 


been aiding by funds ar 


the expansion of Turkish 
mining the expense of at 


the Phi 


the Philippine iromte 


ip pri nn irce The « 
mines 
dur 


T ! 
mett tons annually, Dut 


as Ameri in aid 
centered ot Curkey, the Philippine 


mines were to curtail operations 


This 


the vital Far 


could have disastrous resu 


Eastern situation 


now that war payments 


United States are lessening, the 
need to produce ind export 
terials to prevent deterioration 


bad economic conaitt 


} 
aire ady 


Chromite Supplies 
Atrica | 


ipacity to supy 


Rhodesia, South Cuba 


e sufhcient arly 


all needs for chromite if Turkish and 


14 


Indian supplies were unavat 
Atricar 
the largest 


world, 


South region als 


1ron-coal resource 


und developments no 
or under w 


emergency thi 


hrome and ferrot 


pig iron, thus s 


port and tessening 





American industrial labor. Finally, as 


an “up-the-sleeve” reserve, we have 
immense deposits of the lower grades of 
We stern 
our knowledge of use techniques has in 


The 


chromic-oxide content of the California 


chromite in our States, and 


creased since the war. average 


and Oregon chromite ores shipped to 


ward the end of the war was forty-six 


per cent, which was as high as some 


imported ore 
Why 


been given to bauxite, which occurs in 


so much Strategic concern has 


near-by off 


clear. Re 


large deposits in several 
g I 


shore areas, has never been 


cently, however, a temporary oversup 


ply of aluminum meta! has resulted in 


the stocking of aluminum ingot, thus 


giving wa place with copper, Zinc, tin, 


] 


and lead, which are stocked as metals, 


not as ores. Under present American 


methods of producing aluminum, only 
certain grades of bauxite are employed 


as the raw material. But, by the in 


stallation of an additional operation, 


other grades including the plentiful 


Jamaican ore adjacent to our southern 


\lso, other plentiful 


minerals can be used by the installation 


ports can be used 


of other methods 


The subject of aluminum involves 


vwlitical questions which will not be 
} 1 


discussed here. It is enough to say that 


this potentially abundant metal, with 


1 ! 
the Necessary power plants, will be 


classed as of high priority in any future 


war, and that, as a result of “lifting 


the lid” at that time, the whole future 


| 
ot American metals will us 


\luminum, together with the 


| | 
other two ight metals, Magnesium and 


titanium Wi emerye is the chiet 


metallic construction material, and im 


} 


provements will be such that there will 


the raw materials 


Nonstrategic Materials 
Anv book on 


Wil show 


| 


lict 
sted as 


materials 


hundreds of materials not 


ratey that have necessary ind some 


1 


places mm our industria 


gland 
import 
pinion, ever 
conditions, 


the restrict 


ing and scenting oils, but in modern 
stink.” We 


pe riumes 


college language, “they 


ould fight a war without 


and spices, but perfumes and spices are 


Kaportant CIV ilizing influences. 


Caracul Skins 
During the past war we imported 


trom East Africa caracul skins which 


some might term luxuries But are 


they? Purchase of the caracul skins 


helps to sustain the economy in_ the 
friendly producing countries, and every 
caracul coat purchased helps to relieve 


the demand wool 


pressure on the 
needed for Army clothing. 


So much for the necessity of keeping 





“The common sense of 
experienced supply dic- 
tates that the immense 
material resources of 
Africa and Australasia 
must not be cut off and 
left isolated from us by 
our own deliberate ac- 
tions.” 





shipping lanes open, not merely to 


‘ 0 : 
bring in threescore “strategic” materials 


but to have a steady supply of a thou 


sand materials that give us the will to 
fight and something to fight for. 
On the hand 


storehouses of 


other accent on ac 


| 
cumulation into large 


quantities of materials can have many 


\ large supply of natural 


bad effects 


rubber means costly care and periodx 


replacement to prevent deterioration 


naturally 


madustry 


stocks 


its normal buying 


1 
Also privat may 


reduce its own when it knows 


that it must attune 


to take the revolving stocks of the Gov 


ernment, which it can get at reduced 


The Gov 


storekeeper and 


ronment thus eventually 
chief in 
ces without adding much 


, ' ‘| 
i tota stocks. Further 


77 ied 
continued 


progress in syn 
} ] ] ] 
ibbers indicates a declining rea 


ral rubber, sufficient quan 


which could be available fron 


ind other rubber-pro 





be kept economically alive to prevent 


a turn to radicalism in wartime. If 


‘reat stocks are accumulated so that 


production is stopped in wartime, the 
socia would be serious 
The 


principle applies to many materials. 


consequences 


amount of cobalt is small, but the 


We have looked at only a cross sec 
of one side of the imported-ma 
side. We 


economic at 


tion 


teriais situation-—-our own 


have not discussed the 


trition which the Communist world has 


been waging against the capitalist na 


tions with accelerating success for the 
past two years. The Communist coun 


tries have control over immense ma 


terial resources, far more than they can 
use themselves. Cost is not a factor with 


them, nor does any burden of out 


standing stocks and bonds prevent 


them from abandoning old methods 
und pushing ahead in new directions. 
With them, there are no restrictions on 
unlimited productive labor 

It is already clearly evident that the 
Soviet planners intend to embarrass our 
import trade by outbidding us for se 
lected choice materials and to cripple 
the export trade of Western nations by 


selling materials at prices that our 


artificiall supported economy cannot 


meet 


Many Examples 
\ hundred examples could be given 


from the experience of the recent past 


the purchase of pepper in India, of fine 


wools in Australia, of cotton in Egypt, 


ind the sending of tankers to Argentina 
t linseed oil 


to take against our economk 


sanctions. Sweden, in the face of direc 


> 


rid from us, has been increasing its 2 


way trade with Russia. Danish butter 


ind pork now go to Soviet areas instead 


| 


and in return Denmark 


j 


of to England, 
rets Soviet pig and fertilizers 


All of 


is isolated 


iron 


these appear on the surtac« 


whe n 


viewed in their effects over the period 


transactions. But 


there is a definite pattern. This pattern 


d spread much further, and _ its 


e economic effects can be met only 


ir careful cultivation of a 2-way 


umong the Western nations—not 
on great purchases to fill store 


but on 1 continuous regular 


that has an assurance of endur 


er f war be forced upon us 
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The Directorate of Armament 


An Analysis of the Air Ordnance Organization 


} 


by 
Col. E. P. Mechling 


Deputy Director of Armament 
United States Air Force 


8 


A system to obtain weap- 
ons information and ini- 
tiate action to assure the 
combat superiority of the 
United States Air Force 


. 


HE problem of Air 
sideration ot the 


Staff con 


wide range of 
and activities embrac 


he ld 


related materiel 


ing the air-armament has long 


been a matter of great concern. Up to 


matters were han 


“Air Chemi 


July 1, 1948, these 
dled in “Air Ordnance, 
cal,” in 
Division ¢ 
ofhces 
eral cogniz 
the Chie 
These 
with the 
ment ot 
dent that a 
ans and a 


cognizance to arma! nt { 


After conside rable 


tivities was required. 
study and discussion, it was decided to 
Directorate of Armament 
under the Deputy Chief of Staff, Ma 
téricl. Maj. Gen. R. ¢ Cou 


U.S.A.F., was designated as the 


establish a 
] 


tor of Armament 


scope 1s 1nd 


Our 

“Armame 
radiological 
1 we ipons, bombs, 


ammunition, guided 


tion of “armament 


cludes atomic and 
} 


i 
DIOlogica 


M eap 


ons, guns 


, ' 
missiles, rockets, 


' 
chemical weapons, protective armor, 


] 1 
sighting, launchi ind control sys 


tems together with components, acces 


sories, fixtures. handling,  trainir 
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analyzing, and test equipment, targets 
like 
the Air Force 


and the necessary to accomplish 


mission. 
The directorate consists of three divi 
This or 


sions of three branches each 


ganization was arrived at Dy a « areful 


consideration of the job to be done and 


the way in which we were to operate. 


Director of Armament 

The 
the supervision of the Deputy Chief of 
Staff, Matériel, 
Staff, 


Director of Armament, under 


is the representative ol 
United States Air 
Force 


responsible for the 


the Chiet of 


Force, for all Air irmament 


activities. He 1s 


combat effectiveness of Air Force 


armament as outlined in the chart on 


page 306 


To accomplish his assigned tunctions 


I | ! 
channels, procedures, 


direc 


he utilizes the 


and staff resources of the other 


Deputy Chiet of Stafi 


Thus, you 


rat 


torates which th 
Materiel, has 


establishec 





This article by Colonel Mech- 
ling covers the latest Air Force 
responsibility charts relating to 
the Directorate of Armament 
Planning and general monitoring 
of armament matters will be 
carried out in this directorate 
while all functional operations 
will be carried out through the 
established functional director- 
ates of the Air Staff. Most of 
the action required is effected by 
or through the Air Matériel 
Command. 

This organization within the 
Air Staff in no way changes the 
responsibilities for single-serv- 
ice procurement assigned by the 
Munitions Board. Upon receipt 
of approved programs from the 
Air Staff, the Air Matériel Com 
mand places with the appro- 
priate technical service of the 
Army procurement requests for 
those items assigned by the 
Munitions Board to that tech- 
nical service. The Director of 
Armament, by adequate advance 
planning and by consistently 
following all phases of the 
armament program mitiates 
those actions or changes re- 
quired to assure effective com- 
bat armament.—Tire FEprrors 











through the functional « 
the Air Stafl 

In analyzing our basic responsibility, 
information on the 


we had to have 


under which armament ts 


used. We 


in our Operation Plans Dit mn. We 


conditions 


to be pertorm this function 


also consider in this division the prob 


lems of organization and training in 


, 
volved in the use and maintenance 


ot armament 


When studies o own plans and 


our 


capabilities and the capabilities of 


" 
potential enemies reveal areas of arma 
t 


ment deficiencies, or where lines of 


improvement will definitely enhance 


our capabilities, it becomes a function 
of the Dew 


to initiate 


iopment Plann ne Division 


and monitor necessary re 


search and developm nt programs 


This Development anning Division 


| 


ms constantty reviewing current and 


prototype armament equipment tor the 


purpose of imitiating tain 


substantially improved 
tal \ onsidering uw 
ratt designs 


Atter satista tory 


Specific Functions 


Let us now consider the specih 
d visions and branches 
detai The Plans 


represents the 


functions of the 
im some (operation 
Division Director 
Armament in conferences ar 
pertaining to operationa 

tel pence, training, at 
matters. To understand 


sion Tunctions, we will 


Branch « 


cws are 


Intelligence 
This office re 
} 


ligence data received 


rector of Intelligence and 








: ' 
of the Department of Defense to obtain’ directorate on research and develop siders budget estimates for armament 


estimates of probable enemy capabilities ment committees, panels, and working requirements and furnishes information 
in the technical phases of armament. It group It considers budget require for budget defense. It acts for the 


prepares detailed studies and com ments for armament research and de torate on all matters involved in 
mendations for Air Staff use | ) velopment projects, and provides in he storage safety of Air Force ammuni 
these technical estimates ormation tor the detense of these items 1 maintains liaison with the 
War Plans Branch an t uree branches of this division are f Services Explosives Satety 
ation and Training ranct rT rrv out the division function soard obtains experience factors on 
ut their respecti functions odity basis as shown in the mamet tem 1 computes opera 
outlined in the chart on pag , rt on re 207. The Gunnery and tional requiremet based on current 
als with sighting planning 
Development Pianning pmet! ie immunition, et The acti I the Require: rents 


The Development Planning Di ‘ th ng B ch with all types of | Branch, the Field Service Branch, and 


irgest division in the directorat b-sighti nd handling equy - Facilities Branch are also indicated 
the matériel development | { nd Special Munitions n the chart 
untains liaison, vd coor li sranch witl letails ot radiologica 
lopment ncies on a nice 1d biological wartare Summary 
matters pertaining t nical lo summarize, the directorate 

opment of nat it con r t vision is concerned nized to obtain all possible infor 
technical analyses of reported § wi ment logisti It consider tion on the armament situation and to 
ent difficulties, and initiates cor rmament el programs ands nity equire yn to assure the 
tion when re juired It Tur poli ics supt I } l ance Inu wority I combat eflec 


hnical representatives for the tivities, al I et I con c I i rce armament. 





DIRECTOR OF ARMAMENT 





The Director of Armament, under 


the supervision of the Deputy Chief ‘ 

of Staff, Matériel, is the represen- i) PROGRAMS DIVISION 
tative of the Chief of Staff, United 

States Air Force, for all Air Force 
and Air Force Reserve Forces ar- 
mament activities. He is responsi- 
ble for the combat effectiveness 
of Air Force armament 4 





The Director of Armament monitors 
and coordinates the activities of eteers) OPERATION PLANS DIVISION 
agencies of the United States Air 

Force pertaining to armament. He 
discharges the D C S / Matériel 
Atomic Energy responsibilities. He 
determines the need for and moni- 
tors the development of air atomic 
energy weapons, allied radiologi 
cal-defense and disaster-control 
matériel, and techniques for em 
ployment. To accomplish his as- DEVELOPMENT 
signed functions, he utilizes the PLANNING DIVISION 
channels, procedures, and staff re- 
sources of the other Directorates of 
DCS // Matériel as established 








Organization of the Directorate of Armament, United States Air Force. 
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DIVISIONS OF 





PROGRAMS DIVISION 
Supervises ond coordinates those 
activities of the Director of Armo 
ment which relote to armament 
materiel and facilities requirements, 
ond to armament storage, main 


tenance, and distribution matters 


THE DIRECTORATE 


OF ARMAMENT 














PROGRAMMING AND 
REQUIREMENTS BRANCH 


Formulates ond reviews quontita 
tive armament moteriel require 
ments (including those concerned 
with atomic weorfare ond radio 
logical defense-discster control) to 
support over-all Air Force progroms 
maintains surveillance over status of 
ormoment materiel procurement and 
expenditure of appropricted funds 
therefor; supervises the estoblish 
ment ond modification of levels of 
ermoment materiel for current Air 
Force-wide operotional plans; pro 
vides technical advice on modifica 
tion of current production schedules 
examines ormoment moterie! re 
quirements for odherence to stond 


ords 


OPERATION PLANS 
DIVISION 
Supervises ond coordinates those 
activities of the Director of Armo 
ment which relete to armament 
operationo! plonning, intelligence 
training, ond organization, 








ORGANIZATION AND 
TRAINING BRANCH 
Advises Air Stoff agencies regord 
ing Air Force armament organize 
tion and equipment matters; devel 
ops new or revised “Military Oc 
cupational Specialty’ armament job 
descriptions recommends _ tactical 
tests to determine effectiveness of 
Air Force Armament equipment, per 


sonnel, and organizations 


DEVELOPMENT 
PLANNING DIVISION 
Supervises and coordinotes those 
activities of the Director of Arma 
ment which relate to the plonning 
end monitoring of armament deve 
lopment programs; reviews and 
coordinates the research and deve 
lopment portions of the Air Force 
budget estimotes related to arma 
ment and recommends apportion 
ment to cover armament research 


ond development programs 




















FIELD SERVICE BRANCH 
Monitors the storege, mointenance 
ond distribution of armament mate 
riel; maintains liaison with interested 
supply and maintenance agencies 
of the Air Force and other services 
acts to investigate difficulties in sup 
ply motters; reviews ond anolyzes 
malfunction reports on armament 
materie! mointoins attrition rotes 
on armament materiel in storage 
maintains liaison with the Armed 
Services Explosives Safety Board 
supervises the surveillance of U.S 
A.F. ammunition in storage. 


WAR PLANS BRANCH 
Prepares technical data for incor 
poration in Air Force operational 
plons on use of or defense agoinst 
ormament materie!, including chem 
icol biological er radiologicel 
ogents, weapons, bombs, ommuni 
tion, and associated equipment 
renders technical assistance to Air 
Stoff agencies on the determine 
tion of qualitative armament re 
quirements; analyzes armament por 
tions of Air Force mobilization or 


other operational plans. 


GUNNERY AND 
ROCKETRY BRANCH 
Initiotes and recommends plons and 
projects for development of turrets 
weapons, ammunition, rockets ond 
related sighting, control, launching 
ond test equipment; monitors al 
development procedures and pro 
jects concerning such materiel; plans 
ond coordinates the development of 
guns, rockets and associated mote 
riel with the development of air 

croft affected. 




















FACILITIES BRANCH 
Furnishes technical advice concern 
ing requirements for armament 
storage, maintenance, and experi 
mental facilities mokes recom 
mendations for new facilities and 
for the modification, extension, and 
renovation of existing facilities; 
maintains liaison with the Director- 
ate of Installations ond U.S.AF 
commands on matters pertaining to 
such facilities, ond assists in the 


preporation of plans for them 








INTELLIGENCE BRANCH 
Reviews and analyzes intelligence 
dota received from the Director of 
Intelligence ond other agencies of 
the National Military Establishment 
to determine applicability Yo Air 
Force armament activities and pre 
pores detailed studies and recom 
mendations for submission to inter 
ested Air Force agencies in order 
that the Air Force moy be convers 
ont with ormament progress of 
foreign countries 


BOMBING BRANCH 


Monitors the development of bombs 
including atom bombs) ond -elated 
bomb directive, suspension ond 
hondling equipment coordinates 
the development of such moterie 
with the development of aircraft 
maintains liaison and coordinates 
with other stof offices, Hq. USAF 
Department of Defense, and civilio 
ogencies on the technical develo 


ment of these items 














SPECIAL WEAPONS 
BRANCH 


Plons and recommends the deve 
lopment of radiological, biological 
ond toxic weopons ond related 
equipment for the USAF mon 
tors developmental procedures ond 
projects for these weapons in mil 
tory ond civilion institutions ond 
maintains licison with all agencies 
concerned in their development 
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Medical Aspects of the Atomic Bomb 


The Biological Significance of Blast, Heat, and Radiation 


5 


by 
Maj. G. M. McDonnel 
Medical Corps, U.S. 


+ 


irmy 


Blast and heat effects are 
the principal casualty- 
producing agents of the 
A-bomb. The danger 
from radiation has been 
highly overrated. 


é 


effects 


\NY ANALYSES of the 


piosion 


pomp CX} 


of a physician, 


of tl 


mechanics of theu 


isuaities 


stories 
cCuyucid 
yener alized 
bilities and 
ster 
found 


instance, the writer has 


For 
Ww ithin the medical protession and other 
professional groups an erroneous but 


ne irly universal impression oncerning 


the relative importance of ionizing radi 
ation as a casualty-producing agent of 
occurring after 
This 

t 


conception could well have serious ef 


biological significance 


an atomic-bomb detonation nis 
fects if applied to a defense plan de 
signed to cope with atomic warfare. 
For the purpose of this discussion, 
atomic-bomb casualties are produced as 
a result of blast, heat, and ionizing radi 


The 


determined by a scale of biological sig 
Z £ 


ation. relative value of these agents 


primarily with the 


minmcance Vv 


type of deton 1; 2.¢., the position of 


the detonation lation to the earth’s 
three 


taken 


round, and 


surtace In c , the 


, , 
of detonation m. De 


are distributed over the greatest possible 
urea. Since the weapon was designed as 


a tool of destruction, the maximum 


utilization of its destructive force is the 


prime consideration. 


Exposure Brief 

With such a detonation, ionizing ra 
diation is produced beginning at the 
moment of fission. The total duration 
oft exposure ol personne | on the ground 


s radiation is less than two min 


end of this period there is 


radiation of biological sig 


n the area of destruction. Be 


the height of detonation the 


} | | 
ron Hux released 


sion is not sufficient to produce in 


biological significance 


The third-degree burns of the exposed skin of this atomic-bomb casualty 
were caused by the heat of the explosion and not by ionizing radiation 
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These second- and third-degree burns of unprotected skin areas were caused by the flash effect of the A-bomb 


tion. This was found to be the case at 


Hiroshim 1d Nagasaki 


Ground Detonation 
und detonation implies that the 
the bomb takes place at or 
face of the target. In this 
s of blast, he it, and ioniz 
less than the air 


The amount o 


been demonstrated 


this 


letonatior 


Baker 


signi 


with 


nation 
hose ine 
und to those who remain in the 
area ot 


contamination 


March-April, 


1950 


It is evident that air burst ill pro of 
duce the greatest amount 
und the greatest number 
[wo air bursts have 
iwainst cities in Japan 


obtained from thes« 
rom other test 


reasonably presi 


P . 
casualty-product 
been discussed 


the Hire 


type ceton 


mits, W 
eased 1o 
alent of these 


equiy 


he casualties 





Maj. G. M 
associated with the Manhattan 
Engineering District and later 
with the Armed Forces Special 
Weapons Project in matters per- 
taining to medical effects of the 
atomic bomb. He has been en- 
gaged in scientific research in 
the field of radiation biology 
and medicine at Los Alamos 
N. Mex., and the University of 
Rochester School of Medicine 
Rochester, N. Y., for the past 
three years. He participated in 
the atomic weapons test at 
Eniwetok in 1948 and received 
the Army Commendation Rib- 
bon for his activities there over the 


McDonnel 


was 


of clothis 


( lothis 


thickness. « 
skin afforded 


flash of 


layer in 





against the heat 











clothing which was light (since li 


colors reflect radiant ene rey), of several 


thicknesses, and loosely worn, afforded 


varying degrees ot protection 


against 


this radiant energy. 


mystery 


table outgrowth. Laboratory develope 


instruments which can be 


from which fear is an inevi from 


gas lines the 
used in ti short-circui 


Ne to detect even 





Many persons were burned or per 


5 \ h both 


Naga 


the 
and 
the 


ished in 


tire 


swe pt 


Hiroshima iki within one 


hour after detonation. Casualties 


trapped in wreckage or immobilized 


by injury were left to be consumed in 


these fires which were started by 


Stati 


istics de 


° N iSaKl regar¢ yr th 
Only by understanding € garding 


the capabilities of the 
atomic bomb can we ef- 
fectively plan a reason- the fact that th 
able defense against it. 


rious types of 


ere was 
iratus a\ 


the 





“shorted” electrical circuits, overturned 


stoves, and disrupted gas pipes above 


the ground. 


amount of radiation which is require 


lonizing Radiation to be 
The 


| 
resulting 


third casu 
trom 


atomic bomb 


other words, radioactivity tion 


has, unfortunately, » be | 


ndex 


used as 


the ; ol iting from only 


an yards 
radiation re 


ib detona 


\r 


therapy sists of 


$ who 


radioactivity levels whi ve from the damaged 
as little as one-thousandth of th r vere left nsumed by fire. 


n the 
“er 9 
biologically significant. the 


lother sou this unreasor were 


is the 
the 


therapy I 


\r 


or 
the present 
treating syn 


Many 


therapeutic 
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munition also leaves much to be de 


sired, Moreover, planes may soon be 
catching up with their own bullets un 
less we succeed in speeding up the 
muzzle velocity of their guns pro 
portionately. This is not difhcult to 
understand if one realizes that a jet air 
plane traveling 640 miles an hour is 
flying at a speed more than one-third 
the muzzle velocity of its own guns 
The real deterrent to successtul fire 
effect in air combat at transsonic speeds, 
however, lies in the great dispersion of 
hrepower. Bott the gun and the target 


move too tast 


Comparison of Ballistics 
A simple comparison of some of the 
ballistic conditions which obtained 
for a wartime fighter such as the P-51D 
° Mustang” in contrast to those which 
Supersonic Combat s,m ts 
the F-86A “Saber” will provide some 


} 


’ ° understanding of what faces the mo 

Today s Armament and Tactics Cannot ern fighter pilot. The armament in both 
. cases s i calibe 50 ach Y 

Meet the Demands of Jet Aircraft ("\* ® 'h une > mene 

The Mustang couieed between 300 


° t ecapon u these combat and 350 miles an hour, with a war 


are expected to do battle, emergency speed of around 450 miles 


But attaining } i m in hour. Today's Saber cruises about 


by ne is of little i i ( niles an hour and ipproaches 0 
James L. H. Peck mre SUPCTION ralt alter vl \ Mustang pilot could 
ne in iken in hgu maximum effectiy range 
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8 h DI l ircral aay } I leet This is Too close 
oding ac hting equipr t | it the Saber’s transson 
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Higher speed means ler conventior 

fewer hits, even with the carry the punch nec 1 I Five sets of forces—asick 
finest marksmanship. ? sac a Maal lati 6 = amet tn ait | anneal 

That is why pilots are , 

asking scientists for bet- ig Me comp V K alr l whether or not one hits the 
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ter aircraft weapons. Primarily, there is the pro 
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half its penetrating torce. The man be 


hind the Saber’s guns will find increased 


resistance despite the tact that he will 


hght at higher ides where the 


thinner air causes less friction 


Dispersion can be considered as the 
fifth ly th 


and probal most important 


factor in high-speed combat. The 


speed ol present uircralt causes great 


dispersion against stationary ground 


targets. Against fast-moving air targets, 


bullets cannot hit close enough together 


to achieve damaging hre effect 


his 


combat but 


influences not only air-to-air 


also tactica opera 


tions § against taryets pport of 


yround troops ind Na strikes 
afloat. Higher 


fewer hits, even with the 


means 


marks 


at objects Speer 
hinest 
manship. 


A number of other tactors enter into 


the combat picture. Since not even the 
Superson speed of a bullet affects its 
weight, gravity pulls it downward. But 
its speedy travel does result in a slower 
ipparent “drop because of the distance 
he bullet flies while it is falling. A cali 


ber .50 bullet falls below the line of 
sight four feet during its first half se 
ond of flight. By the time it has been 
traveling for a full second, however, it 
has dropped sixteen feet. 

Thus, the drop at the 1,200-foot 
Mustang range is not too great because 
the projectile moves over this distance 
A slight 


their 


in less than half a second. 


! 
elevation Is given the guns m 


mounts to account for this drop. Be 


ause the drop is greater, and much 


more rapid, beyond the critical 1,20: 


mot ranye, larger orrections will have 


ide when the Saber’s guns are 


med, or “harmonized 

Other physical effects in 
ude “drift” to one side, 
t about by _ the 
t's rotation, and 


1 secondary rotation 


Evolution of bomb sights. Compare the prim 


tive World War I sight, top 
bottom en ibles 
targets clouds and 


which 
through 


sight 


to see 


to the radar BTO 
bombardiers 
darkness 





look 


siderable windage effect. Fighter pilots 


bombers can forward to con 


with fixed guns may find jump negli 


gible because they are shooting parallel 


to the line of flight. The gun sight 


solves many of the basic factors, but 


} 


does not account for jump, yaw, drift, 


or dispersion caused by very high 


speed. 


Wartime Gun Sight 
The wartime K-14 gyro gun sight 
liked. With this, the 


pilot worked a twist grip on his throttle 


was well hghter 
to frame the enemy plane in the sight’s 
gut the gyro sight com 
had 


framed correctly and tracked for 


optical image. 


puted only after the target been 


1 
a full 


second. The Saber pilot trave 


i second, howe ver. 
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ting difhculties are sel 


bombing sight also comy 


ath prescribed for certair 
more correc 


but it makes 


does the gun sight 


from the 
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would keep up with the plane and fol 


low a normal trajectory, the test mis 
siles were fitted with small rocket 
boosters. Movie cameras and other test 
instruments showed a good trajectory 
but poor target results. The unequal 
amounts of booster powder and time 
variations in the ignition of this propel 
lant caused each bomb to drop differ 
ently. Radar teamed with automatic 
computing devices will form the basis 


addi 


tion to the all-weather and target-recog 


for new sighting equipment. In 


nition advantages of radar, this equip 
ment provides accurate range data. To 
aim the new armament we can prob 
ably loc k forward to a development ol 


LAB Altitude 


ment for and 


(Low Bombing) equip 
tactical 
and a 

“Eagle” radar S&S 


Navy aircraft 


retined 


for high-angle bomb 


—- 


ing. Controlled bombs 


and true air-to-ground missiles may 
come into their own and thereby elimi 
nate many the present ballistic prob 
lems, but these new weapons will pre 


sent other problems that must be solve 


before they can used in accordance 


with new tacti designed to fit the 
armament 
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as the F-90 and craft with nose air 


intakes such as the F-o1. 


There has been considerable com 


ment about a new gun which fires 


“shaped-charge”™ shells that employ the 


devastating Munroe effect and about a 


gun that spits forth high-velocity 


streams of molten metal, like a tooth 


paste tube squeezed suddenly. The an 
swer to supersonic combat may lie in 


formidable weapons such as these, which 


guarantee target destruction with a 


single hit. 


The long-heralded hypervelocity gun 


Development 


laboratory } 


exists in the 
Is said to be progressing on an interest 
ing 40-mm. gun with a barrel necked 


down to a 20-mm. opening for a 


The “model ‘ 


squeeze eflect fired m 


this research gun is a_precision-ma 
chined steel bullet that has a reported 
muzzle velocity of 6,2 feet a second 
Might this not turn out to be the pro 
formidable fighter 


tolype ol some 


weapon 


Target Discrimination 
One of the primary considerations for 


both the fighter pilot and the bombar 
dier lies in target discrimination. The 
itter needs bot! 
ices to See his 


When he 


there 1s 
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evels 
sneaking up on 
target betore it 
Fighter pilot 
difhcult t 
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ing aircratt 
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r} ] ] 
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tuly planes am 
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luring 
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\ 
made simple 
today s and 
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ore the milot 
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curve?” asks the fliers. High speeds 


appear to have altered this basic com 


bat principle. Since the fighter’s guns 


are fixed, the pilot who makes a pass at 
a bomber or another fighter must lead 
an enemy plane as he approaches. To do 
this the fighter pilot must keep turn 
ing toward the direction in which the 


target is flying. As he turns, the path of 


his plane follows a smooth curve. If 


the curve is not smooth, the pilot will 


not hit his target If the curve ts 


smooth, the turret gunners in the de 


tending bomber stand a good chance of 


the fighter since there ; bal 


laws governing the curve’s use 
The fighter pilot can make his run 


a tly through attack in which he 


1 straight approach trom some 


position and shoots ahead of the 


the hope that the hostile 


x fighter will run into the 


fire This, however happens 


pilot's 


i high detle tion shot The } 


] 


ist be fantastic, and so will be 


rate ol osure on the enemy 


choose to make i he ad-on al 
but the high closing speeds of 
only 

rst 


inother <, the 


pilot man 
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Ordnance Automotive Progress 


Detroit Arsenal Plans Interchangeability for Production 


. 


by 
Col. D. J. Crawford 


‘ 


Aggressive design and dy- 
development have 
our torces 
none 


namic 
produced for 
vehicles second to 


OCODetr 


‘Automotive Kingpin” 
he pradua ‘ it 


Detroit Arsena 





Colonel Crawford is commanding 
otheer of Detroit Arsenal, Center 


Line, Mich 
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responsibic r accomplishing by the Ordnance 


wick procurement of automouve contract with Ce 


poration over the 
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| , 
items an spare parts tor stock brou serve critica naterials, inulacturi 


ascd 


that district and the Detromn Arsena facilities, and man pows Where. The tamily 


into close collaboration in the technic: possible, provisions tor Satisfactory of inch-displacement 


and administrative activities incident: wion under extre col prehensive 
to that function. Requisitions tor spat hed climati 1 terrain condi quirements tor 
parts are prepared Dy the stock tf become inheren und thew derivat 
department, Detroit Arsenal, and | standard vehi rather than st cl of engines 


essed directly to the Detroit Ordnat throug iV T stical changeability 
District to imitia rocurement action practical 


and Spec ihc 





prepared Db } I lopment 


LO 


s perch irged 


es, setae — “The sights of the Ord- 
\rsena cr ae ; wane nance Department, in 
tions low them in ume to planning its automotive- \ second 
development program, . 
were set extremely high.” 


rocurement 








tional improvements but invariably de possibilities of a significant in ul hat a large number of the components 


so with a saving in weight which, in — cross-country mobility of wheeled of the two vehicles, including such im 


the light- and medium-tank installa Before the end of the war stud { items as engines, axles, and 


tions, amounts to thirty per cent New were beyun ona 2 ton wheeled ) ra missions, were tound to be tooled 


24-volt electrical components and acces carrier with the idea of building into it ind in production ith a sufhcient 
ories are salt-water-proot, dustproot, the ultimate in cross-country ability at ) cial demand for the vehicles t 
ungiproot, shock- and vibrationproof, tainable in a wheeled tr at a cost ich they pertain to assure persistence 
have quick-disconnect featur I ippreciably ; an a comparable asic design tor 


ot held repair, are etlectively st ce tracklayer, and having maximum 


over 
to avoid radio interterence ! | utility mad dependability lesiral l ation was not favorable 


operate satistactorily under . i I ‘ transport vehicle 1 t ase of the 2 
temperature condition pro s been expanded and DI ( “6 truck where no 


result that there ) rcial prototype o 
Major items 


prototypes ot tor f f characteris 


\s profitable is the family thet 


in design has proved in the develoy which the desired incr production — basis 


ipprec 


ment of components, it does not rea in m i s been realize: nd new truck 
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Motors ( ion (over-all manu 


orporal 


facture of light tanks): and Chrysler 
Corporation (over-all manutacture of 


medium tanks). 
Component studies preceded over-all 


became accessory to 


studies, and results 


and were reflected in conclusions and 
} r ver_all nd 
recommendations of the over-all studies 


Pilot-Line Program 


the advic ot these 


Acting under 


studies, the Ordnance Department has 
presented to the Department of the 

: , 
1 for establishing pilot 


tanks now 


Army a prograt 


lines for each of the basic 


under development, so phased as to 
bring each vehicle into limited produc 


tion at the earliest practicable date 


h is SU 
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alter its engineering prototype 
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] 
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the Department of the Army, is ace 


quately financed through fiscal year 


1950, and provided for in budget esti 
mates for fiscal year 195 
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ontact with the tank-development 


production planning program, ¢ nymecr 
Te 
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the purpose ol 
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THESE MODERN ORDNANCE AUTOMOTIVE VI 
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Engine 

Fuel pump 
Starting motor 
Radiator 
Tachometer 


Starter switch 
Fan 


Primer 
Temperature gauge 
Starter relay 
Generator 

Air cleaner 
Magneto 

Oil lines 


Armored Utility Vehicle 


155-mm. Howitzer Motor Carriage 





7\4-ton Cargo Tractor 


ICLES USE INTERCHANGEABLE COMPONENTS 
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. 44" 


Tractor Light Tank 
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t panel Dome light 
Horn 

ure gauge Suspension 
blackout light Tracks 
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light Shock absorbers 


ometer Track support rollers 
pn switch Final drive 
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light Heater 

age regulator Universal joints 

meter Radio 

t switch Winch 

adlight Transmission 

Medium Tank 


105-mm. Howitzer Motor Carriage 


Tank-Recovery Vehicle 
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pick up those hum rous | 

In any army supply prograt hich d » focu strong manageria 
not lend themselves to quanti produ i # the h surveved whucl 
tion. These project 

heations of basic ma} ict head on odu t new 
applications ol lan ) : nk ) 5 ni i ns with minim 
chassis or urgently mal lan : ISIOr d assistance on the 
tities of Spex s ) b r } rem 1dmunisteri 
vhich would 


facilities 


Detroit’ Arsenal 

ude responsibility for nation I ecommended list of prit contra 
, , , ' My , . = he o 
Zation procurement na rodu n tors on a Nationwide Dasis Will De 
planning for all combat icl Detroit Arsenal. It 


planning is being conducted undet ) 1D that the list will | ny plan will also be responsive 


visions of “Allocations Manual 1 . y wel primary S Huenc t 1 { procurement 


37) with the various Ordnance d na e will | le: < he tails, plan wr quantity 


tricts operating as local agence ot th i tl 1 yeograp ‘ roductt 1 follow the 


irsenal im surveying tac ilities 

ng out details. The work | 

ordinated with production iI ny { Inanee { ’ Army an 
the pilot li l operation al 1 the nal cl ‘ 1 Munitions 


! obilizatt mn pla le | i1oOns ol Annex 


Mobilization Plan 
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vehi S pro : I ! r If I < iynit c } iny military 
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Month by onth: High Lights of the National Defense 











REMEMBER THE TAXPAYER 1¢ nationa 

The great problem of our present streng 
1ational-defense situation is how t bur ratic operations show 
provide a proper degree of readiness f the came commendabk 
on land, at sea, and in the air—without ing made by the Depart: 


bankrupting the economy. Thirteen 


billions of dollars for running the de 
fense establishment when there is m 
is a staggering load, and 
rse by the tact that s« 
huge an expenditure adds materially 


to the deficit toward which the budge 


tor the present hiscal year 1s he ided 
All sig ndic that the Department Col. Leslie FE. Simon 
provide adequate Research and De lopment 
curity at less the Ordnance Department, max 
The National Security Coun S SC ertinent observatior 
iv thirteen-bil 
Tense expel 


Defense 
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area W ith: 


thus uulizing economy in the 
to the full land which exists bined 
in even the most crowded px 
country, | 


possible 


} ment actions reportes 
resources and effort st f » purchase 

! our ihese arrangements a 
tecuion. itn 
velopment 


World W 


mpossible in the 
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and ivertising 
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country 
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e GEN 


JACOB L. DEVERS, war 
ime commanding l « the 


\rmy 


ipal sj 
Meeti 
XA 
‘ yy arwicr 
1950. A 
fraterni 
greet 
applaud 


e MAJ. GEN. CARL BRANDI 


ASSOCIATION AFFAIRS 





At Chicago on Wednesday 
April 12, 1950, under the spon- 
sorship of the Chicago Post, a 
regional meeting of the Amer- 
ican Ordnance Association will 
be held at the Stevens Hotel 

Individual invitations contain- 
ing full particulars will be sent 
to all members of the Chicago, 
Milwaukee, Quad Cities-lowa 
Central Hlinois, Cleveland, and 
Michigan Posts of the Asso- 
ciation 

There will be an 
program 


afternoon 
devoted to the con- 
sideration of ordnance progress 
and problems by ordnance lead- 
ers of the Department of Na- 
tional Defense 

In the evening there will be 
a dinner-meeting in the grand 
ballroom of the Stevens Hotel 
Details as to speakers will be 
announced in due course 

Meanwhile, reserve this date 
Wednesday April 12, 1950 
when the Ordnance fraternity 
will assemble in Chicago under 
the sponsorship of the Chicago 
Post. All members are welcome 





WARREN C. LOTHROP was 
ipal speaker at the winter meet 


e DR 


m January 
at Massa 
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e MAJ. GEN. FE. L. FORD 


e JAMES L. WALSH 
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Herbert A. Gidney Reginald E. Gillmor Harvey C. Knowles 


Recently reélected directors of the American Ordnance Association 


e HON BOURKI B HICKEN.- 
LOOPER sS. Ss t fr 


e THE AMERICAN ORDNANCI 
ASSOCIATION t t 
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Rushton of Birmingham rate 
otective Life Insurance f the Association, was host at the ! i Militar Academy 
rst Annual Meeting of the Ordr 2 ! ny career was 
fraternity at Long Bez alif l 
1949. Under 
A ssociat 


e PERSONNEI 


rie ri t 


e JULIUS P. HEI 


e COL. JOHN PF. GAMBER 


e HARRY S. SMITH 


‘ \t 
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R7/EZ RESERVES sss 


RESERVE RETIREMENT PAY 
Title Il, Pu 10, Fightiet 


1949. pr 


MOBILIZATION ASSIGNMENTS 


REGULAR APPOINTMENTS 
| , esire Res 


SPECIAL TRAINING UNITS TSE OF MILITARY AIRCRAFT 
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COMMUNICATIONS 


WHAT PRICE DISCIPLINE? 
Tue | rok Se¢ vt 1 th 


@ Known the world over 


for these and many other 





The Aetna-Standard 
Engineering Company 


Youngstown, Ohio 


F. W. Moorata? 
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This Scrapers 
a Scrapper! 


Jobs that take the heart out of ordinary machines 
are setups for this rugged “Caterpillar” No. 80 Scraper. 
Pulled by a ‘Caterpillar’ Diesel D8 Tractor with 
“Caterpillar” Cable Controls, it completes a team that 
will go to town for you when the chips are down. 

Match it against any other unit—a “Caterpillar” 
Scraper will stand the stiffest inspection. With a tough, 
biting blade, it loads hard-to-dig material easily and on 
the double. Big tires “float” it over tough going to pile 
up real yardage. Its ‘dozer-type ejection rolls sticky clay 
out of the bow! with ease and precision. Its open-top 


CATERPILLAR | 
oo 
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design and long arms mean “the sky is the limit” when 
raising the apron. And its cable control system, shielded 
against abrasive materials for long life, handles with a 
light touch and can be serviced without strain by one 
man with his feet on the ground. 

All this adds up to the kind of earthmoving perform 
ance that pays off in big production and low maintenance 
costs. For further details about “Caterpillar” Scrapers, 
ask your “Caterpillar” dealer, as close as the phone for 
information or service! 
CATERPILLAR TRACTOR CO., 


PEORIA, ILLINOIS 


CATERPILLAR TRACTOR CO., Box O-3, Peoria, iil, 
Send me, without obligation, booklet, 
‘Caterpillar’ Scrapers Are Profit’ Makers.” 


Name 


iddress 





ADDITIONAL TYPES OF 
END MILLS 


These 8 types of end mills, now added to the 


Brown & Sharpe line, are made in a complete range 
of sizes to meet practically all work requirements. 
Together with many new sizes in other designs 
previously offered, their addition provides an even 
broader, better selection of Brown & Sharpe qual- 
ity end mills. Write for new End Mill Catalog 
Brown & Sharpe Mfg. Co., Providence 1, R. L, 
U.S.A. 
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STRENGTH whenever MATERIEL 


Produced by Blaw-Knox 


America Needs Strength Dering World Wer i 


Aeval bomds 
Ant aucratt gun 
As in ’18 and again in the ’40’s, when Armacashngs” for tanks and naval construction 
Automatic sprinkler systems 
ever the need arises, Blaw-Knox stands Guten cota 
Clamshet! buckets 
ready—and prepared—to throw its Complete chemical and powder plants 
Elec trotorged steel grating 


powerful production facilities into full 


Equipment for aircratt carners 
support of our military forces. Forging ingots 
Gun mounts 
Gun sides 
Kingposts for ships 
Landing barges 
Naval projectibes 
Open hearth furnace equipmen 
Parts tor airplanes 
Paving machinery for airports and military roads 
Piping for submarines and other naval vessels 
Rado towers 
Rocket shetts 
Rolls and rotting mill machinery 
Special steel and alloy castings 
Steet buildings and hangers 
Syntnhetn rubber plants 
Torpedo launching equipment 
hinery and parts needed by practically 


anutacturer of heavy war materials 




















How Much is in the Package? 


There are many factors involved in a suc 


cessful packaging operation but how much 
is in the package is still the paramount 


factor. Eliminaiing packaging leak 
~ 
Dhar curdblem ON ANY arresting customer dissatisfaction 
ye meeting weights and measures regulations 
»*RO) s s 
E R DLC I STAND: I OR I WoO everywhere represent the problem. The 
GUARANTEES OF 1 \CI LLE NCE, control measure is production line check 


ONI VISIBI E. ONE INVISIBLE. eee weighing with scales to fit the product. For 
more than three decades EXACT WEIGHT 


Scales have been the preferred equipment 


She v0stlle Gl AR ANTEE by engineers responsible for thousands of 

Is I \ IDI N¢ I D BY l Hl PL AN r packaging operations, coast to coast. Their 
AND PR¢ PI R l IES l i \ r M AKE 7 experience has proven that checking the 
Cl 7 ONE OF rHE col NTRY’S EXACT WEIGHT way is more 
of accurate faster cheaper 

I ARGI sT PRE pt Cl RS AND RE- ! therefore more profitable to 


I INI RS OF CRI DI OL. e« 2e Ore the user. Write for full details 
for your operation 


The rnetitlle GUARANTEE 
IS THE DETERMINATION OF GULF aA SCALES 
TO MAKE THE BEST PETROLEUM 
PRODUCTS THAT SKILL, SCIENCE, 
LOYAL EMPLOYEES AND ALERT , “ ae 
MANAGEMENT CAN JOINTLY Veal Icots , 
ACHILVE. eee cee eee cee cee eee eve 
THE EXACT WEIGHT SCALE COMPANY 


West Fifth Avenue, Columbus 8, Ohio 
Dept. W, 2920 Bloor St. W., Toronto 18, Canada 
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of — t viet technological st 
l ! I Bush's evaluatior 


Communists are 


AC Electric Motors ('/, HP to 1, 1000 HP) nostw tnectn TI 
Axial and Centrifugal Blowers (6 to 750 CFM) = s having “many of the faults 
Alternators and DC Generators the emas torship magnified to t 
Gear Motors for Special Applications = | reed 
Other Special Rotating Devices 


picture 

Py examine the ¢ 
Type = J31E-S he | ns were no means 
ally 1er hey pioneered 


, 
belatedly 
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NEW AAF HUMIDITY TEST | is ise seid of projectile sesie 


itstanding 


AAF Spec. = 41065-4.5 
Group 39 — Method 31 


The motor 5 
cording to a new pro ri 
ted by EAD Engine 
t n tl du 


perte 
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Humidity Test — AAF Spec. 41065-4.5 | rerma 
Philadelphia Ordnance District in 
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nia \ 


Group 30— Method 31 
World War IL. By Re 


that 
}} 
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1 allect pert an any 
iy. WE ARE PREPARED TO 
UPPLY ANY OF OUR MILI 
I MOTORS TO MEET 


ECIFICATION 


iANY 


THIS NEW Si 


design pern 
pmen 


nost Military equy 
IN GENERAL OUR STANDARD 
FRAME TYPES MAY BE MODIFIED 
WITH RESPECT TO: Voltage (25-440 
Volts) — Frequen (25-1800 Cycles) 
ial Shafts — External Wirit 
Mounting~and other Physical Fea 
We Invite Inquiry 
For additional dat 
s your f 


EASTERN AIR DEVICES, INC. 
585 DEAN ST., BROOKLYN 17, N.Y. Jim sgottg: 
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THE AMERICAN ORDNANCE ASSOCIATION 
Book of the Month for MARCH 











Decision in Germany 


By General Lucius D. Clay 


The ultimate historical record of one of the most trying periods of 
American world leadership—the four years General Clay acted as 
Deputy and Military Governor of Germany after the war. 

“Decision in Germany” discusses all the problems of the occupa- 
tion from before surrender up to the present—the peace, feeding the 
conquered, relocating D.P.’s, the breakdown of the Allied Control Council, the beginning of the 
blockade, and the countermeasures we took, including the airlift. 

A distinguished book by a great American who rose to international prominence and whose de- 
cisions have helped to shape the course of world events. Retail price, $4.50. To members, 


$41.05 
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Berlin Command Disaster Through 
By Brig. Gen. Frank Howley Air Power 


General Howley, U.S. Military Commandant By Marshall Andrews 

in Berlin, tells the fantastic story of his four ; 

years’ battle of wits with the Russians—and why 

he believes it is imperative that the American 

people know exactly what he learned during this 

period. Retail price, $3.50. To members, lies, not in air power, but in the overemphasis of 
S315 air power—in the fact that we, as a nation, may 
— be lulled into belief in a quick, painless victory 

through air power if war should come again. 

This book may be misnamed, but it tells a 

thought-provoking story. Retail $2.00. To mem- 

bers, 


“Disaster Through Air Power” is the argu- 
ment of one of America’s most logical, best- 
informed military analysts that national disaster 





Book Bargains! While They Last!! 


American Military Government (//olborn) Onlw 81.80 
A thorough appraisal of American Military Gov- . 
ernment by a close observer of A.M.G. Retail $3.50. 
T $2.49. 
sn aati ORDNANCE BOOK SERVICE 


Atomic Energy (Smyth Report) Retail $1.25. 705 Mills Building, Washington 6, D. C. 


‘so members $0.49. 
Please send me, postpaid, the following books :* 


Bastogne: The First Eight Days (§.L.4. Mar- 
shall) Retail $3.00. To members $1.98. 


Capture of Attu (By men who fought there 
Retail $2.00. To members $0.98. 


Now Hear This (Votley & Kelly) 
The story of the Navy's ships, their operations, Name 
‘ ‘ Please print 


and their battles. Retail $4.00. To members $2.49. 
Address 


Brave Men (Pyle) 
Retail $1.49. To members $0.98. City, Zone, State 
*! certify that | am a member of the A.O.A 
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A History of the United States Navy. 
By Dudley W. Knox. New York: 
P. Putnam’s Sons. 704 pp. $7.50 


Now you can get permanent buildings to meet 
your exact requirements — without waiting, 


and without paying a premium either! 


Standard Buildings by Luria are rugged 
heavy steel-frame structures, designed 
meet the most exacting building codes. Their 
Luria Buildings can be used for low cost has been achieved by the use of 
anything from a warehouse to fewer and heavier members, maximum sta! d 
ardization, and interchangeability of part 


the hea tt f tri , , 
eaviest type of industrial throughout the complete line — without any 


building... 


compromise on quality. Moreover, Luria 
Buildings offer you such a wide range of 
sizes, optional features, and collateral mate 
rials that there’s practically no limit to the 
number of combinations available to meet 


your I ise requirements . > 
. a Berlin Command. By Brig. Gen 


Luria buildings are available now — many Howlev. New York: G. P. Putnam’s 


sizes carried in stock for immediate delivery Sons. 276 pp. $2.5 
Before you decide on any new building, be 
sure you get the complete facts on Standard known 
suildings by Luria. The coupon below wil 
and for any type of commercial bring you a copy of our new 20-page catalog, 
building — from a showroom to a without cost or obligation 
shopping center. 


LURIA ENGINEERING CORPORATION 
STANDARD 500 Fifth Ave., New York 18, N. ¥, Dept. x50 


BUILDINGS Gentlemen: 


sy Please send me a copy of your new catalog. 


na 


DISTRICT CFFICES: ATLANTA, BOSTON, CHICAGO, PHILADELPHIA, PITTSBURGH, AND WASHINGTON, D. C. 


NAME 


Se eee reese esses eases eee eeeeeeeeeeeeeee 
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THE CLEVELAND CONTAINER COMPANY 
Specialists in the Supply of 


ORDNANCE PACKAGING 
TO SERVICE SPECIFICATIONS 


Spare parts 
Ammunition 

Signal Flares 
Thread Protectors 
Spark Plugs 

Special Applications 


Consider the advantages of quality spare 
parts packaging in your civilian manu- 
facture as well. 


We serve the United States and 
Canada. Consult the plant nearest you. 


201 BARBERTON ave AND 2 


CLEVELAND CONTAINER GPS 


Ay ey er el 
© Spirally Wee 


Metal ond Paper Cons 
Tubes ond Cores fer all Purposes 
‘ , 








Manufacturers of over 360 
different products for home 


and industry 








ARMSTRONG CORK COMPANY 


Lancaster, Pennsylvania 


March-April, 1950 


NO “CLOSED SEASON” 
on Quality! 


All year ’round, all around the 
world, people recognize the 
value of quality. In the sport 
of shooting clay “birds,” for 
instance, whether it’s in an 
open country field, or at an ex- 
clusive skeet club, you'll notice 
an outstanding preference for 
these quality OLIN products: 
Winchester shotguns, Western 
and Winchester ammunition, 
White Flyer targets and Western 
target-throwing traps. The 
popularity of each is an ex- 
pression of the excellence 
America recognizes in all of 
OLIN’s many products. 


Ou) 


OLIN INDUSTRIES, INC. 


East Alton. Ill. 
Products of Divisions, Subsidiaries, Affiliates: 


Winchester Firearms, Ammunition, Flashlights, Botteries, Roller Skates 


Bond Flashlights, Batteries + Western Ammunition, Targets, Traps, 
Brass, Bronze, Phosphor Bronze, Nickel Silver, Copper, Heat Exchangers, 
Blasting Caps + Equitable, Columbia, Liberty, Egyptian, Texas, Western 


Commercial Explosives, Black Powder, Railway Fusees, Torpedoes. 
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Book Reviews 


Oh, Yoo Nh [ete Casian... 


...this Underwood 
All Electric Typewriter 
is much faster and 


never tires me out.” 


General Kenney Reports. By George ( 
Kenney. New York: Duell, Sloan 


Pearce, Inc. 594 pp. $4.50 


i 11S } 


4 


ELCOME words to every secre- Readwhata fortunate young lady* says 
tary...becausethe Underwood  ahout her Underwood All Electric: 
All Electric conserves so much of 
her time, and her eng gy npari 
pec 
When typing, her hands never leave _ ¢ 
the keyboard. Finger travel, hand 
travel are minimized... with the 
Electric Keyboard, Electric Shifting, 
Electric Line Spacing, Electric Tab- 
ulating, Electric Back Spacing and 
Electric Carriage Return. 


The new Underwood Electric...with 
the scientifically-designed, exclu- 
sive Console Keyboard and Rimless 
Finger-Form Keys... provides alight, 
easy, rhythmic, responsive action. 
Impressions are uniform...all char- 
acters clean-cut, perfectly spaced 
and aligned. All carbons clear, neat, 
legible. Every letter... better! 


Welcome news, too...to the busi- 
ness man faced with need for greater , ; 
office efficiency. 


Underwood Corporation 


I ypewriers Accounting Machines ... Adding 


Give your Secretary the opportunity 


to turn out the best work she’s ever 
All Machines Carbon Paper.. . Ribbons 


done... with an Underwood 
, . One Pork Avenve New York 16, N. Y. 
Electric that’s made to order for her. 4 
Underwood Limited, 145 Victoria an 


Call your local Underwood repre- Street, Toronto 1, Canada Pun penwoon) 


sentative today...for a demonstration. Sales and Service Everywhere *% 
© i949 


unnerwood AN Lecce weewavter 


Made by the TYPEWRITER LEADER OF THE WORLD 
ORDNANCE 














Supliers of Precision 
Since 1874 SPECIFICATION 
CHEMICALS FOR 
THE GOVERNMENT 
AND ITS 
CONTRACTORS 











GREENFIELD 


GREENFIELD TAP and DIE CORPORATION 
Greenfield, Massachusetts, U.S.A. 
And Its Divisions | 


= PHOSPHATIZING 


RUST PROOFING AND PAINT- 
BONDING CHEMICALS FOR STEEL, 
ALUMINUM AND ZINC FOR APPLI- 
CATION BY IMMERSION, SPRAY, 
OR BRUSH. 


The GEOMETRIC TOOL COMPANY, NEW HAVEN 15, CONN. 
AMPCO TWIST DRILL CORPORATION, JACKSON, MICH. 

















CRONK MANUFACTURING COMPANY 


apy RUST REMOVING 


AND METAL CONDITIONING 
CHEMICALS FOR APPLICATION BY 
IMMERSION, SPRAY, OR BRUSH. 


ACID INKIBITORS, 


THE HARVEY METAL CORPORATION PICKLING. 


Engineers on d Monvfacturers 


INDUSTRIAL WOODWORK 


NEW BRUNSWICK, NEW JERSEY 
40) Cleveland Avenue 








Write us for descriptive folders and further information 





on the specification chemicals listed above 


SMOOTH FORGED 
ae, a 
BRASS, COPPER and ALUMINUM Pioneering Reams tnd Deesloramel Sigee 1914 


AMERICAN CHEMICAL PAINT COMPANY 
CHICAGO, ILL. slave | PA, 


/ end 1 Chemicots 
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the governor that 


of automotive : monn 
vehicle operation 0 Fa 


ont on of hot water 
ERS— _—etea Proven ea! 

NIT HEAT nial type. Quiet. 

wa 








unit. war 

For use in equest. . 
ont R CON 

Catalog amt ¢ coms and om) fin 

BLasT HEA cons all coprared. caralod- 


TH 
NING 
Se 


TION- 

AIR COND! 

nN AI AND A Copper 

REFRIGERATION and Ev aporators. 

ING — 

ye _snecnasical FOr seam 
pric ATORS, compressors Dieta, 

Lupecators t- industrial lubrie® 


M°COR CORPORATION 
DETROIT MICH U.S.A 


ABLE ADDRESS McCORDRAD 


The Handy Vari-Speed Governor used 
on many well-managed truck fleets over 
a period of years has proved its out- 
standing valve in preventing costly 
Operating practices. 


A poll of 180 such fleets shows actual 
savings as follows: 

General maintenance 

Engine repair 

Tire maintenance 

Insurance 

Lubricaty 

Fuel 

Brake mainten 
Accidents 


Other King-Seeley automotive in- 
struments with long successful service 
records include: 


A washing machine similar to the one illustrated above 

is usad in testing the wearing qualities of mops in the 

Fuller Research Department. In this department the 

variables are removed from your floor mopping costs 

Speedometers Here, the three essentials of every good mop — lon 

life, absorption, and rinsing speed — are scientifically 

controlled to insure uniformity. It 

Specify KS contro! instruments ; adds up to better — and more eco 

for greatest effectiveness and nomical — cleaning for you 
economy of avtomotive operation. 


© Telegages—Fuel level, oi! pressure and 
water temperature 
© Ammeters ¢ 


Your 


Fuller Industrial Representative is 
no farther away than your telephone 
NA G~ SE BLBY 7 \ INDUSTRIAL DIVISION 
; FA_\ the FULLER BRUSH co 
(ORI ORATION J 


\NN ARBOR MIC 
Pie ane os 





’ 3585 MAIN STREET 
HICGAN HARTFORD 2, CONN 


NN ARBOR 





IN CANADA: Fuller Brush Co. itd. Hamilton, Ont 
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AMERICAN CHAIN & CABLE 


BRIDGEPORT © CONNECTICUT 


®CHAIN.. Weed Tire Chains . Welded and Weld- 
* less Chain and Attachments 
American Chain Division 
@CABLE..Tru-Lay Preformed Wire Rope and 
ACCO Crescent Non-Preformed Wire Rope 
eautometive @ American Cable Division 
Vv AIRCRA Cable, Con- 
PRODUCTS trols, Fittings . Tru-Stop Brakes for Trucks 
and Buses 

7 Automotive and Aircraft Division 
@SCUTTING MACHINES. Wet Abrasive Cut- 

FOR ting Machines . Nibbling Machines 
. Campbeli Machine Division 

INDUSTRY ®CHAIN BLOCKS. and Trolleys 
Ford Chain Block Division 
ELSA ete §=6@WIRE ROPE. [ay-Set Preformed Wire Rope 
: ' Nonparel! Non-Preformed Wire Rope 
AGRICULTURE Hazard Wire Rope Division 
@PRESSURE GAGES... Helicoid Gage Division 
* SAUTOMOTIVE EQUIPMENT. for garages 
and service stations 

Maniey Division 
@WIRE.. Welding Wire, Shaped Wire, Manufac- 


f »V ed of o) turer's Wire, Chain Link Fence 
< Page Stee! and Wire Division 


®LAWN MOWERS. / awn Cleaners 


Pe na gy Lawn yw y Division 


« 
; @VALVES. Bronze, lron .e Cast Stee 
Fu RP&C Vaive Division 
po ®CASTINGS 
~ Btee! . Reading Stee! Casting Division 


= Malleable lror American Chain Division 
st ; 


A: CA @®Hol AND CRANES Wright Chain 
Hoists, Electric Hoists, Cranes 
€ Wright Holst Division 
@®BOLTS AND NUTS. Lag Screws and Forgings 
The Maryland Bolt And Nut Company 
@SPRINGS..Owen Springs and Units for Mat- 


’ 
mM 
ln Buss tresses and Furniture 


ARK 


Owen Silent Spring Gomecer. Ine 


@HARONESS TESTERS..( Rockwell” 
Wilson Mechanical Instrument Ce., ne. 
In Canada... Dominion Chain Company, Hy 
In Engiand.. British Wire Products, 5 
The Parsons Chain Company, Ltd. 


Combat Tanks * Armored Cars * Scout 
Cars * Reconnaissance Cars * Offi- 
cers Cars * Ambulances * Mobile 
Machine Shops * Artillery Tractors for 


ELECTRONIC PRODUCTS guns of all sizes * High-speed Trock 


Outstanding for Laying Artillery Tractors x Captive Bol- 


RESEARCH - PRODUCTION loon Winches * Air Field Service Troc- 


tors * Airplane Crash Trucks * Fire 
VARIABLE FREQUENCY GENERATORS 


MODEL 1430 Equipment * Airplane Wrecking Trucks 
5000 Cycles 


tseo V Output Vattage Mobile Aircraft Machine Shops * Mobile 
ti 


Frequency Stability -2 ° 
Distortion (Full-Load) Under 10% Oxygen Generator Units * Mobile 


MODEL 1420 e . ° . . 
50-6000 Cycles Water Purification Units * Air Field 
ox atts utpu ower 
80-270 V Output Voltage Rotary Snow Removal Equipment * Aw 


STROBOSCOPE . os 
MODEL 12108 Field Fuel Servicing Trucks. 
480-60,000 RPM (8-100 CPS) 
A Must for Motion Studies 





ROTOBRIDGE We are Specialists in the Design and Production of 


MODEL 1010 Military Transportation Equipment 
Automatic circuit inspector checks 


one circuit per second to pre- 
determined tolerances. MARMON -HERRINGTON (0 INC 
7 . 
REGULATED POWER SUPPLIES MANUFACTURERS OF ALL-WHEEL DRIVE VEHICLES 
Write for Complete Literature AND HIGH SPEED TRACK-LAYING VEHICLE 


COMMUNICATION MEASUREMENTS INDIANAPOLIS, INDIANA, USA 
LABORATORY, INC. Purveyors to U.S. Army, U.S. Novy, U S. Morine Corps 


120 Greenwich Street New York City and Many Foreign Governments 
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MANUFACTURERS LARGE OR SMALL 


INDUSTRIAL WHEELERS 


-.-.- SERVE THEM ALL! 


MODERN MACHINERY 


MM Industrial Wheelers have 
extra CAPACITY to do the work 
of large expensive equipment in 
a fraction of the time .. . FLEXI- 
BILITY for loading, digging, 
and dozing, or drawbar work 
UTILITY on maintenance jobs 
that include sweeping and mow- 
ing ... ADAPTABILITY of de- 
sign to fit a complete selection 
of attachments to handle all jobs 
and to operate under all working 
conditions 

Get complete facts on the MM 
Industrial Wheeler best suited 


to your job. 


with NEW Remington 
““Sportsman-48“ 
Autoloading Skeet Gun 


Here’s the fastest-handling, fastest point- 
ing skeet gun you ever picked up. Beautiful . . . stream- 
lined a natural pointing autoloader with perfect 
balance . . . cushioned recoil. Smooth, dependable ac- M 1 N | EA PO L | Ss « M oO Li N E 
tion. Crisp trigger pull. Extra-strong and durable. the MINNEAPOLIS 1, MINNESOTA 
Remington “Sportsman-48”’ is a pleasure to see, a pleas- = 
ure to shoot. See your dealer now 





Remington “Shur Shot’ Shells 


Back yourgun pointing with Remington 
"Shur Shot” shells. Their lightning 


speed, potest putters make “once WER For pe ol at 7 GHER SPEEDS 


plained misses” a thing of the past. These 
fast, famous shells have Remington 
Flat-Top Crimp, nylon-bonded Top 
Seal, ‘‘Kleanbore’’ priming, finest hair 


felt wads with special lubrication, corru- ; , \ 
, f “y “ othe "oto DRILLS 


gated bodies and other superior features. 


Remington “Blue Rock” Targets 


“Blue Rock” Targets are easy to see, 
easy to break. Their thin yellow 
domes crumble on impact, “smoke” 
when hit squarely. Scientific design 
gives them stable flight, great lift, 


fast spin 


aa 
Remington ‘‘Wonder” Trap 
The favoriteat gunclubseverywhere 
Throws smooth-flying targets with 
spin and great flight stability —_ 

high spin and gree ~~ oe COST PER HOLE is the important factor to con- 

Easy to operate. Dependable. In- : ; 
ble t sider when you are selecting the proper drill for 
stantane variable timing , te ‘ 
SS a ae any job. On this basis you will find that CLE-FORGE 
High Speed Drills give you maximum results at 


Remington ae El AAI DY IWist pritt 
POW: “Gente : EEN esi 


“Sporteman,” “Shur Shot,” "Kleanbore,” “Blue Rock” and “Wonder” are ote U.S. Pat. 
OF by Remington Ar Company inc. Bridgeport 


340 ORDNANCE 


oe 














AMERICAN 


Conformity that Cuts Your Costs! 


.../fit! Easy-to-use 


Contormity - accuracy 
A.S.F. steel castings cut installation costs. All 
castings from the same pattern are exact/y like 
the others. Their one-piece construction en- 
tirely eliminates the numerous possibilities 
for error always present with dbui/t-up parts. 

A.S.F. steel castings are 
famous for uniformity; for 
dependability; for 
strength without unneces- 
sary weight. Progressive 
STEEL foundry practice and in- 


tensive technical research 


developed the methods 


and metals which make American Steel Found- 
ries the world’s largest cast-steel producer. 
Carbon steel; high-tensile steel; high-alloy 
steels—in quality castings bearing the octagon 
trade-mark—are serving an ever-widening list 
of uses and users. 

If you would like an interesting comparison 
showing how one-piece A.S.F. steel castings 
save time, weight, and assembly expense, ask 
us for free booklet, “This Job’s Done—Is Yours?” 
For specifications and uses of high-alloy steel 
castings, ask for Bulletin "D."’ Helpful engi- 
neering aid is at your service, gratis. Address: 
Industrial Division, Chicago 11, I. 


FOUNDRIES 


GENERAL OFFICES: 410 N. MICHIGAN AVE, CHICAGO 11, ILLINOIS + PLANTS: Alliance, Ohio « 
East St. Louis & Granite City, Ill. « Hammond & Indiano Harbor, Ind. « Newark, N. J. * Verona, Po 





OR DEPENDABLE LONG LIFE 


insist on 


Nickel Alloy Steel Gears 


There are two kinds of nickel alloy steel gears ... 
those that are carburized, and those that are direct; 
hardened. 


CARBURIZED GEARS 


The carburized gear is used in applications that 
require maximum wear resistance in the surface, as 
well as greatest surface compressive strength. With 
nickel alloy carburizing steels, this goal is consis- 
tently attained, together with development of ex- 
tremely tough cores that resist shock loads, fatigue 
and bending stresses. Moreover, a chief cause of 
noisy gears ... the distortion that accompanies heat 
treating ...is inherently resisted by nickel alloy 


carburizing steels. 


DIRECT HARDENED GEARS 


The direct hardened steel gear is used to carry 
heavy tooth loading in applications where resistance 
to wear and surface compressive stresses is not 
quite so vital a factor. Here again, the nickel-con- 
taining steels develop the required strength more 
consistently and in heavier sections than carbon 
steels, and are generally more resistant to shock, 
fatigue and multi-axial stresses. Distortion result- 
ing from heat treatment may be minimized by using 
nickel alloy steels and their machinability before 
final heat treatment is very good. 

Giving greater play to the skill of the engineer, 
nickel alloyed steels not only provide increased 


strength without sacrificing ductility, but they 


harden at lower temperatures which simplifies heat 


treatment and minimizes deformation and scaling. 


MEET VARIED REQUIREMENTS 


Nickel alloyed steels enable producers to meet vir- 
tually any reasonable requirements whether 
dictated by revised stress analysis due to design 
changes, or by changed fabricating methods that 
demand better machining qualities or improved 


response to heat treatment. 


MANY TYPES AVAILABLE 


The many standard grades of nickel alloyed steels 
permit specifying the particular type which provides 
the best set of properties for any reasonable fabrica- 
tion and service demands. 

Unending competition for higher speeds and 
heavier loads, for quieter operating and longer ma- 
chine life, provide opportunities for gear producers 
to drive ahead with nickel alloyed steels. Use the 
coupon for your copy of “Modern Trends in Nickel 
Steel and Cast Iron Gear Materials.” This useful 
and informative booklet is yours for the asking. 


Send for it now. 


The International Nickel Company, Inc 
Dept. O, 67 Wall St.. New York 5. N.Y 


Please send me a copy of: 
Modern Trends in Nickel Steel 


and Cast Iron Gear Materials” 
Vame Title 
Company 
Iddres 


City State 


THE INTERNATIONAL NICKEL COMPANY, INC. Newtons x 
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SPARK PLUGS 
BUMPERS 
WINDSHIELD WIPERS-ELECTRIC 
REGULATORS & RELAYS 
GENERATORS 
, HORNS 
: INSTRUMENTS & GAUGES 











— 


CISION BATTERIES 


£ 
pR l DIE CASTINGS 
| | 


PLASTICS & METALS| 
c1uF 
© Mel baltic 
COILS & CONDENSERS 
GOVERNORS 
SWITCHES 
DISTRIBUTORS 
MOTORS 


WIRE & CABLE 
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These Timken-Detroit-equipped Diesel Tractors are 
doing a great job of road building in California 


Peace insurance begins 
on jobs like this! 


research, engineering and production have played a major 


The bigger they are—the transport jobs so vital today to 
America’s commerce and industry——the bigger the trucks 
it takes to get them done. Biggest of all, to you, is the 


power for peace this trend exerts: 


All the world knows that each super-truck is a potential 
military machine; that every big civilian transport de- 
velopment shows the way to bigger and finer military 
equipment; that every man-hour invested in such de- 


velopment strengthens America's defense capabilities. 


Wherever engine-propelled wheels turn, on the road or 
off, Timken-Detroit Axles continue unceasingly to prove 
themselves “The Accepted Standard” for heavy-duty vehi- 
cles of every kind. For more than 40 years, Timken-Detroit 
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part in the progress of heavy transport—a continuing 


program of peace insurance! 


( 





TIMKEN 
AXLE 


A PRODUCT OF THE TIMKEN-DETROIT AXLE COMPANY 
DETROIT 32, MICHIGAN 








WV 
| DONE WITH MIRRORS! 


Protected by a wall of lead bricks and using a 
mirror to guide his instruments, this Bell Labora 
tories scientist is preparing a solution of a radio 
active isotope, for use as a tracer to study mate rials 


for your telephone system, 


Bombard nent by neutrons turns some atoms of 
many chemical elements into thei ‘radioactive 
isotopes’; these are unstable and give off radia- 
tion which can be detected by a Geiger counter. 
Chemically a “radioactive isotope” behaves exactly 
like the original element. Mix the two in 
or an alloy and they will stay together: 
Geiger counter shows up an isotope, its inactive 
brother will be there too. Minute amounts beyond 
the reach of ordinary chemical methods can be 


detected 


1 solution 
when the 


often as little as one part in a billion. 


The method is used to study the effect of com 


position on the performance of newly developed 


germanium transistors — tiny amplifiers which may 
one day perform many functions which now require 
vacuum tubes 

It enables Bell scientists to observe the behavior 
of microscopic impurities which affect the emission 
of electrons from vacuum tube cathodes It is of 
great help in ontacts 
And it may deve lop into a useful tool for measuring 
the distribution and penetration of preservatives 


observing wear on relay 


in wood 
Thus, one 

adopted by Bell Laboratories to make your tele 

phone serve you better today and better still 


of science’s newest tee hniques is 


tomorrow. 


BELL TELEPHONE LABORATORIES 


EXPLORING AND INVENTING, DEVISING AND PERFECTING. FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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GOVERNMENT FINISH SPECIFICATIONS 
Index of Advertisements 


and the Parker Products which meet them MARCH-APRIL. 1950 


SPECIFICATION PARKER PRODUCTS Aetna-Standard Engineering Company Page 328 
JAN-C-490, Grade | — Bonderite 100, 125, 160, 170, 180 Aluminum Company of America 285 
JAN-C-490, Grade II American Chain & Cable Company 339 


Type 2 mee Parco Cleaner 350 : “aie ies a 

Type 4 Parco Cleaners 250 and 260 American Chemical Paint Company 337 

Type 3 Parco Cleaners 210 and 220 American Steel Foundries 342 

ae Pesce Gleaner 39% Armstrong Cork Company 335 
JAN-L-548 Parco Compound—Parco Powder : 

U.S. A. 57-0-2 Arnold Engineering Company 348 
Type I! Class A Parco Lubrite 1, 2,3 Atlas Powder Company 294 
Type tl, ClassB.... Parco Compound—Parco Powder T, 

Type !!, Class C Bonderite 100, 125, 160, 170, 180 Bell L elephone Laboratories 346 
U. S. A. 50-60-1C Bonderite 100, 125, 160, 170, 180 Bendix Aviation Corporation 292 
U.S. A. 3-213 Bendix-Westinghouse Automotive Air Brake 

Type | : Parco Cleaner 250 Company 289 

or verse Gleaner S59 Blaw-Knox Company I 
AXS 1245 See JAN-C-490 ait - 


Navy Aeronautical M-364 Parco Compound —Parco Powder Breeze Corporations, Inc. 295 


Brown & Sharpe Manufacturing Company 330 
NAVY STOCK NUMBERS PARKER PRODUCTS Caterpillar Tractor Company 329 
ae a ease 53 Cc on 490 Parco Powder Cleveland Container Company 335 
Congund st Provnae 3. 152230) ,,racaconpond | Cleveland Twist Drill Compan 30 
Compound Rust Preventative 52-C-3256-482 Parco Lubrite 1, 2, 3 
Chemical Lubricating Continental Motors Corporation 293 


Compound 51-C-1594-650 Parco Lubrite ], 2,3 ‘ ; : 
Stain Jet Black B-56-8-4900 Parcolac No. 12 Cronk Manufacturing Company 337 


92-R-470 Parcolene No. 1 Danly Machine Specialties, Inc. 341 


For information regarding other specifications write Du Pont de Nemours & Co., E. L IV Cover 


Communication Measurements Laboratory, Inc. 339 
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CAST ALNICO W and Wi THIN WALL RINGS 
FOR MAGNETIC FOCUSING ASSEMBLIES 


Quality and Cl Cnty 


sharp 


c focusing eliminates blur; gives clear 
g 
age fluctu ations; and the first focusing 


adjustment is the /ast. The thin ring type magnets of Alnico V¥ and V1 
Arnold for this use (sever al sizes are pictured here) are 645 not 
ificult job, put Arnold's re anced 


ty, without trouble. 


In TELEVISION SETS, magnet 


recepuon even during warm-up, ? 


produced by 
first COSt- Irsad 
the desired quality and any quant! 
yf Alnico OF other mater’ als, you 


sintered, 19 order to save on 
methods produce these rings in 
_-No matter what the applic ation, in any grade r 


can depend on Arnold Permanent Magnets. We'll welcome your inquiries. 





“ALLECHEN 
soy Y LUDLUM 
aac’ ve cheval a cCORPORATIO 
Pee Chicago 11, Illinois “ 
lonufacture of PERMANENT 
MAGNETS 
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Streamlined Supply 


Ordnance Solves the Problem of Cataloguing Spare Parts 


Chief, Field Service Division, Ordnance Department, U 


HE proble m ol 


automotive-parts 
interchangeability which plagued 
the Army throughout two World Wars 
now appears to be well on the road to 
solution. Ordnance engineers, working 
with industry, have, as the result of 
painstaking effort during the past seven 
years, reduced the number of separately 
identified parts required to maintain the 
Army vehicle fleet from 450,000 to ap 
proximately 125,000, a reduction of 
more than 72 per cent 

The Manutacturers’ As 


sociavion 


Automobile 
recently applauded this ac 
complishment in a published report ot 
its Ordnance Liaison Committee on ve 


hicle 


The committee said that it now appears 


maintenance and parts control 
without question that the Ordnance De 
partment has a more extensive accumu 
lation of information on parts inter 
changeability than any other organiza 
tion 
Many 


the basu problem, with possible irrita 


Ordnance ofhcers will recall 


tion, as the “numbers racket.” Funda 
mentally, the problem was simply one 
1umbers to identity a 


The 


an arduous and most meticulous 


many 


} 
piece ofl 


ot too 


sing matériel solution 


lay in 
research into the identity of each auto 
motive spare part in the Ordnance 


supply system in order that the many 


identifving STOCK numbers and nome 
iron 


resolved 


clatures tor the same “piece of 


} t 


might be associated and 


] j ’ l 
a singie identify number 
Che problem ol nterchangeability 


not a new one. It exists in industry as 


March-April, 1950 


Maj. Gen. James Kirk 


well as in the Army and is as much a 
problem to the garageman at the coun 
try crossroads as it is to the Ordnance 


Army post 


supply officer at a remot 


Fundamental Difference 


However, there is one fundamental 
difference in the impact of the inter 
changeability problem upon the garage 
man over that placed on the Ordnance 
supply officer. The needs of the garage 
man are satished by the number fur 
nished him by the manutacturer. But, 
the needs of the Ordnance supply sys 
tem require that the manufacturer's 
number be augmented by the establish 
ment of an Ordnance stock number 

Prior to 1939 the Ordnance Depart 
ment experienced no appreciable dith 
in its stock-number system. The 
" 


IC 


culty 
basic Ordnance drawing number ac 


quately satished the requirements of re 
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irmy 


quisitioning, issuing, recording, and 


reporting. Industry had not yet begun 
to play the important réle it was soon 
to assume in the manutacture of Ord 
nance matériel 

As the war clouds gathered, it became 
evident that the spare-parts job of the 
Ordnance Department would soon in 
crease to such proportions that the 
stock-accounting and reporting proce 
dures and techniques of the past would 
be wholly inadequate to meet the immi 
nent wartime demands 

In 1940 and 1941 the Ordnance Dx 
partment converted its manual system 
for the stock accounting and reporting 
mechanical basis 


use of electric a 


ot spare parts to a 


incorporating the 
counting machines In order to assure 


maximum benefits of the electric ac 


counting machines, a procedure was in 


augurated under which the basic Ord 


nance drawing number or the com 


manutacturer s number 


mercial part 
was to be converted to an official Ord 


stock 


In August 


numbe r 


1942, 
and support of motor transport 


nance 
responsibility tor 
supply 
vehicle equipment Was transi rred trom 


the (Quartermaster Corps to the Ord 


nance Department. Inasmuch as_ the 


parts for this vehick equipment 


spare 


were identified wholly by manutac 


turer's or subcontractors part numbers, 


[ 
/ 


Ordnance was contronted u 


with the problem of integ 


transport-vehicle matériel into the new! 


inaugurated Ordnance  stock-numl 


system 
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The task was a herculean one Those 
taced with the probl m readily realized 
that much interchangeability existed be 
and the 


the 


tween the combat vehicles 


transport vehicles, particularly in 


engine, power train, and accessory com- 


Furthermore, every one recog 


ponents 
nized that there irea within 
the transport 


} 


terchanye ability 


area in which 
subcontractors 
dustry had made 
their own numb 


item they 


supp 


cerned, und ri 


larity of that iter 


distributed by other 


New Numbers Assigned 


\s more 
off the 


ind 


deve 
stock 


livered by 


nut 
turers without 


too much cr hange 


tor 


itor 


the 


plated 
stock 
chart 


tinent 


undoubted! 


| 
seal « 


unt 


pomts 


reteren 


wt 
ot the 
that tl 
The 1 
there 
the | 


and st 


} 


h had thus far been assembled 


} 


nite 


h 


painstaking and meticulous researct 


ind interchangeability data 
Use 
, ; - 
iblication immediately revealed 
document was rife with errors 
rchangeability data contained 


id not been given benefit « 


1 
ial for such information 

wartime 
d, and the 


to turn its 


pressure ( 
Ordna 


1 
ot reso 


problem 


initiated 


was 
al id 
di the 


ny 


was 
pitia 
approach 
program  contemp!l 


ition, measuret 


ormation gained 


were stud 
aj 
Manutact: 


| 
their knowle« 


bute 
u 
i , 

1 stock number 


iron precdom 





Obviously 


th 


Additional 
manufacturers 
sccumulated 

additional 
inc orporated 


is 


such a 
be a 


cross 


program as 


must continuing one 
references of 
numbers have 
and 120,000 
references have been 
the basic re- 


some 


into 


search fle 





65 general-purpose vehicle makes, 


sizes, and body types tor which 


all spare-parts procurement, ster 


and issue responsibilities were as 
signed. It was around this fleet that the 


project tor determination of parts in 


was centered 


proble m resolved itsel 


proximate ly 45 automot 


which research and 
wed. As au 


ad they wer 


irts numbers for 


alysis were requ ckly as 


ta were assembDic 
ed DV means ot iprehens 


ility data were 


Data on Cards 


Data 


were 
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over program was appalling. Out of the 
450,000 different automotive spare-parts 


numbers in the over-all Ordnance sys 


were con 


tem, approximately 410,000 
tained in the stock-control and storage 


records of the lepots he cross-reter 


ence listings had reduced the Ordnance 


stock numbers to approximately 125,00 
: ; : 
The change r and consolidation 
man 


order 


meant hundreds of thousands ot 


hours of effort at the depots in 
to review and reconcile all stock con 


trol and electric accounting machine 


records, to rewarehouse throughout, and 


to both locate and identity similar items 


under the one assigned stock number 


} 


Ob iously, such a this 


ram is 
Additonal 
ret } ft manutacturers num 


j 


prog 
must be " lun ne 


cross 


bers ha d, and some 12 
000 a rences have been n 
} 
corporated into the Das research hi 


During February 19 
| v publication which will 
RD 

the wealth of 


" 


] 


" 
it was planned 
ORD 5-4 and 


il 
Ordnane« 
neces lor 


ul 


for automotive spare parts in the supply 
system which were originally identified 
as not being applicable to the Ordnance 
standard fleet of vehicles. 

These spare-parts numbers have hi 


tered into the Ordnance supply system 


through the procurement ot so-called 


imited volume and noncommon trans 


port vehicles with their related spar 


parts. Some of these items have four 


their way into the system throu; 


procurement by depots, posts, cat 





“The challenge of the problem 
of interchangeability of automo- 
tive spare parts within the Ord- 
nance Department has been suc- 
cessfully met.’ 





and stations 
other than stan 
search to be carri 
will center on t 
need for the 
maintenance 
ot vehicles 

In order to ver 
system of cataloguing, stock 
ing, and cross-reterenc ing Was OI 
footing, the Chiet of Ordnanc 
cember 1946 outlined to the 


industry the 


prob 


ot the 


board of 


Manutact 


furnish its most recent part and stock 
number identification publications cov 


ering parts now in the system to the 
as Poss ble to 


ocuments will 


using troops as quick! 
determine whether thes 
‘ 


satistactorily meet t! juurements ol 


those troops as a m 
tioning and supplying aut 
ts requirements 

The res 


motive Commiuttec 


pa 
ommendations o 
have re 


most serious consideration I he 


gram of research and that of coordina 


tion with industry must continue The 
streamlined publication ORD 5-4 and 
distribution 


ORD 5-5 will soon receive 


to the Army, Navy, and Au 
preparation 
Nomen 
ing pushed 


Force. In 


program tor 


Standard 


addition, the 
ind publication of 
List « italogues is bem 


to the limit to furnish all using 


clature 
the mos " I ind up-to-dat 
tioning 1utomot 

num 


parts under the one identification 


ber which is used by the Ordn 


pats tor storing ‘ ssuiny 


embarkation Itt 


} 


deter 
yuthori 


identity 


i rosolu 
the prot 
utomMot 
Dey irt 
I hose 





Ordnance Auto 
by Col. D. J 


The article 
motive Progress 
Crawford, commanding ofhcer of 


the Detroit Arsenal, published 
314 of 


r, tells of the 


on page this issue of 


CORDNA ipplica 


tion of the system of parts in 


ter hangeability to the mass pro 


duction of modern Ordnance 


und combat vehicles 


transport 














Canning Small Arms 


Springfield Armory Devises New Methods of Preservation 


by 
Robert J. Hassett 


8 


Preservation of weapons 
in metal containers has 
proved superior in cer- 
tain respects to other 
methods employed 


8 


HE problem of finding means and 


methods of packaging and preserv 


ing small-arms weapons for a long 


was assigned to 


After 


period ol storage 


Springheld Armory in July 1945. 
intensive research, the pro ess known 


as “canning” was developed, thus as 


suring serviceable weapons, tree of rust 
and tungi and ready for immediate use 
Rifles, pistols, carbines, submachine 


guns, and machine guns have been 
hermetically sealed 


secured within 


metal containers in which the atmos 


phere is controlled. In so tar as possible 
the weapons are secured m suc h aman 
ner as to produce a uniformly balanced 
pack. 

The atmosphere in each container is 
maintained at a low relative humidity 
to prevent rusting and growth of fungi 
ind is in equilibrium with the wood 
this 


To control itmos 


moisture-ab 


components. 


phere, several pounds of 


j 


sorbing material ire pl mea in ¢ ack con 


tainer, the amount being governed by 


the room temperature and relative hu 


packaging 


Weapons equipped with wood stocks 


guards are placed 


midity at the time oO 


and hand in drying 
kilns where the wood components are 
conditioned to a oisture 
Web slings for the 


] 


unitiorm mm 
content 


ind 


weapons 
(cotton, telt 
Wher 


material 1s 


padding 
re dehydrated packing 
dehydrated 
} 


Hnihersed 


sorption o 


The drum-type container used for 
packaging Mr rifles, carbines, pistols, 
Browning automatic rifles, and sub 
machine guns is fabricated trom a low 
(WD 1015). The 


ot 18-gauge material and the end covers 
A flat sheet is rolled to 


carbon steel shell is 


ire of 14-gauge. 


torm the shell, the seam of which ts 


hermetically welded and then embossed 
with a varying number of rolling hoops 
depending on the length. The pressed 
steel covers have a one-inch flange 
ssed centering ring wi 


hold the gun rack or 


container 


Welded and Tested 


One cover is pressed into the shell 
and then rotary-seam-welded and tested 
for leaks by internal air pressure of ten 
pounds per square neh. A rectangular 
identification plate is seam-welded to 
cover. This plate contains 


stock 


tents, modification work order, volume, 


the opposite 
information as to number, cot 
weight, serial number, and date 
tubes of on 
| 


, 
Seamless aluminum 


eighth-inch wall thickness are use 


individual packing of caliber .50 aur 
he ivi barrel 


cratt bas rnd flexib 


\luminum covers with 


yressed trom sheet 
I 


machine Uns 
a one-inch flange ire 
with a 


lloy. One cover is assembled 


bracket support. This support is a 


\ rack of caliber 


spot-welded assembly, channel-shaped 


to secure the rear end of the weapon. 
\ cup ts used to protect the muzzle of 
the gun. The gun is also supported for 
ward of the receiver with a disk 

Rifles, carbines, and submachine guns 


rack 


(standard 


assembled to a gun rack. The 


s made up of a center 


post 


steel pipe) with spacing units welded 


to locate the weapons. Formed 


end plates with muzzle and 


indents are welded on each 


center ent end 


post to pre 


wise movement of the guns. The 


rmed edge of the end plate fits over 


the centering ring which is embossed 


ver. Padding material is placed 


between the weapons and rack to 


ushion shock and to prevent marring 


ot the weapons 


Pistol Storage 


Pistols are packed in travs which 


ire pressed trom low-carbon steel and 


shaped to fit the silhouette of two 


pistols with 


extra magazines. In as 


sembly, the pistols with magazines are 
nm position on one tra\ 


Another 
} 


tray is placed on top to form 


single unit and slots 


Mat hing ears 


» each tray allow them to be locked 


yetner Ten units, or twenty pistols 


ith extra magazines, are stacked in 


ich container 


45 submachine guns ready to be sealed in its container 
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Weapons are cleaned prior to can 
ning by immersion in a tank of selected 
volatile solvent which removes acid 
forming greases and other foreign com 
positions that might produce corrosion 
They are a tank of 
soft-hlm AXS-1759, 


Grade 2. This compound has moisture 


then immersed in 


rust preventive, 
displacing properties and a minimum 
tendency to become gummy or varnishy 
over a long period ot ume. After ev ip 
oration of volatiles from this compound 
the resulting film is about 0.0005-inch 
thick. This allows unpacking and firing 
ot the 
avoiding the difficult removal of heavy 


compounds from as preserved 


gun without cleaning, thus 


weapons 


in the past 
Following this coating of preserva 


tive, the weapons are assembled to the 


] 


gun rack along with accessories which 


consist of magazines, slings, oilers for 
rifles, spade grips and charging handles 
for machine guns. Magazines, oilers, 
spade grips, and charging handles are 
secured in specially designed holders. 
Bundles of slings and bags of a desic 


silica gel are tucked in be 


cant such as 
tween the 


of the rack 


weapons and the center post 


Weapons Secured 


Cotton webbing pads and halt-inch 
box-strapping bands are placed around 
the 
racks, drawn up tightly, and secured 
The 


pac ks are put into the containers, prop 


the weapons assembled to gun 


with strapping seals assembled 


erly centered, and the top cover with 


name-plate assembly pressed into place. 


The cover is tacked to the shell while 


in the press by “gun welding” to pre 


vent outward displacement after re 


moval. The cover is then rotary-seam 


welded to complete the hermetic 
sealing operation 


The 


are tested by 


he led 
rermetically seaicd 


containers 
immersion in clear water 
heated to 180 degrees Fahrenheit. The 
internal air pressure rises to about three 
pounds per square inch in two minutes 
All surfaces and seams are carefully ex 
while the under 


amined container is 


water s are repaired by oxyacety 


nd the container is re 


tested 


Accepted steel containers are pr 
pared for painting by vapor degreasing, 
The 


tainers are spray painted with two coats 


Army 


bonderizing, and drying. con 


, : 
ename (U.S 


ot olive-drab 
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Specification 3-181, Type V). Each coat 


is baked for five minutes by infrared 


lamps, allowing ten minutes between 
coats for cooling. This cooling period 
prevents the internal temperature trom 


Sectionalized M1 rifle container 
showing position of contents 


exceeding 20 degrees Fahrenhen 


above which a breakdown of phosphate 


coatings and the preservative com 


pound may occur. During an overrun 


of fifteen minutes on the paint-li 


vevor after the final coat, the paint 


dries to “full hardness.” Painting of the 


aluminum containers is omitted as the 


material was selected for its noncorro 


sive properties. Instructions tor o 


ing are stenciled on each she 
specially desig 
opener was le 


opening the containers of various 


models. This tool weighs about thirty 
pounds and may be considered a giant 
version of the ordinary kitchen utensil. 
It can be used as a single unit or it 

be employed in conjunction with a 
form base for opening on 
basis 


When used in 


the portable unit is 1 


conjunction with 
plattorm base, 

te" er 
verted and properly located in the bas 
The plattorm base is equipped with 


onethird horsepower motor 


power Is transmitted by m« 


worm-gear arrangement to the 


unit’s drive stud. Containers are 
upright on this composite 


opened in the same manne 


the portable unit 


Handling Tests 


subjected te ious 


Contaimers were 


rough-handling conditions in labora 


tory tests prior to acceptance. These 


con 


tests included 4-foot falls with the 


tainers landing at various angles alon 


with vibration tests to most 


phases of transportation h 


tainers were then tested 


al and opened for examination oft 


contents. Results indicated that al 


though the contamers were  badls 


dented, they retained their hermetic 


seal and the weapons were not dam 


aged in any way. An additional test 


, 
was conducted to simulate air transpor 


tation of containers. In this test the 


loaded containers withstood an internal 
hifteen 


al pressure ot pounds per 


square inch without any indication of 


distortion or leakage 

This “canning” method of packaging 
weapons for long periods of storage has 
proved to be superior in certain respects 
used. Breakages 


to previous methods 


maintenance 
hazar Is are 


Most of the models 


when packed will float and support a 


due to handling, storage, 


problems, and fire most 


likely to be reduced 


load of apy roximately 150 pounds. An 


important feature is that of assuring 


immediate use of the weapons upon 


" ' 
removal trom the container 





‘Firepower in Reserve,” an 
article by Col. W. W. Warner 
published in the January-Feb- 
ruary 1950 issue of OrpNana 
described the various methods 
of preserving ordnance mate- 
riel employed at Rock Island 
Arsenal, Ill 














Aspects of Magnetie Fluids 


A Whole New Field of Inventions Has Been Opened 


1 | 
number ot small ones, so ving 


$ definite 


each of these problems, storing the 


inswers in some convenient memory 


by system, and then, 
H. Duncan Saunderson calling these 


} robiem 


8 One con 


tk is intormation 


when necessary, ré 


segments to continue the 


method of storing 


is to utilize a roll of 


venient 


lagnetic tape upon which the answers 


Nlagnetic fluids hold sig- 2 : 
nificant promise in mili- aay oe 
tary engineering develop- 
ments for future warfare 


ire recorded. It is 


intageous t operate the electronk 
section of the computer at high rates ol 
speed if it is necessary to wait for re 

j 


g ivel iong periods ot 
I system 


of tape. 


TT invention ¢ 1e\ 1 i c hat existing methods for 
ISCOSILV. IS ntrollabl ; un cel tin nd positioning the rol t 
1 | too slow to serve 1 


time while the 


lies answers 


sUpy 


It was quickly 


tion 


Initial Development 


I} 


ad. The space between is filled with 


mixture. The coil shown 1s 


an iron-ot 


so arranged that when suitably ener 


gized it establishes a magnetic field 


normal to the surfaces of the plates and 
through the interspersed fluid. 

In the ummagnetized condition there 
exists a completely random distribution 
of iron particles, and when the motive 

ce causes the driving disk to be ro 
tated, the only force transferred to the 
driven plate is by virtue of the inherent 

iscosity of the fluid. This viscosity is 


quite low so that the torque resulting 


usually of the 


trom viscous drag Is 


me per cent of the magnetized 


fluid’s ingredients are 
1 kitchen mixer 


Fig. 1. The 
quickly 


git ited mn 
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tive to the engineer by virtue of 


Ordnance Technology 
=. 
treme simplicity and cheapness. 


regulated to deliver any value of torque There is one untortunate aspect « 
between its upper and lower limits this clutch which must be considered if 


Fig. 2. The magnetic fluid clutch has three plates, the center one con- 
nected to the driving force and the outside two linked to the driven load 


response time Is a ta 


Chis is its rather hig 


dependent « design with nearly 


note that the stat characteristics circun 


are almost idet tk the insertion ol h n lo inertia 
I nd the 


inder between 


This vives rise 


ing. This becon 
\n extreme! 


teristics which may f 


Because tions 


Dissipation of Heat 
] he ul 


the st 


she uld t note 


trol « { wever, en desigt m tactor 


tor Cone 


mto considerat I 
the lutch 1 t | n s 2 re 


only 5-w 


volute 

being 

priate precautij 

the clut 

ciemen 

dictated 

transm 

the SIZ 
Anothe 


the exter 


purposes 


siderations which may 


design criteria. The maxu 
which a given clutch will tr: 
ary as the saturation of its core str 
ture. With a core structure whicl 


Lo 
tes at 10 Kllogauss, a shear 


30 pounds per square 


transterred between the 


Avoid Saturation 


In designir 


ind 
shoul 
core Structure 
The permeability 
gap wi ry wit 


The BH curve 


ore 


Fig. 3. This high-speed clutch as 


sembly has military possibilities 


Fig. 4. The clutch shown disassembled. It has two separate coils whose 
~ ‘ 


magnetic 
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helds help each other and an insert serving as the clutch member 
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that these clutches 


should tind wide use in such military 


ould 


impart any 


ally the resistan 


} 


presuined to be low at th 


movement, rapidly buil 





RON PARTICLE SIZE 


IRON-OIL RATIO 


PERMEABILITY 


desired 


built 
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Fig. 5 


tanks, 


servomechanisms, 


helds as in automotive equip 


ment, aircralt, war 


ships, and many other uses. 


Use in Shock Absorbers 

One use for the fluid might be in 
shock absorbers for 
These shock 


structed to 


military vehicles. 
absorbers could be con 
give maximum vibration 
absorption for any type of driving con 


This 


variety of ways. One system would be 


dition. could be achieved in a 
to have a dashboard control consisting 
of a rheostat which the operator would 
set for any given type of road condi 
tions. 

A more elaborate and sophisticated 
system could make use of an automatic 
mechanism which would make the 
changes instantaneously as varied road 
encountered. Thus the 


surfaces were 


shoc k 


damping for all 


absorber would optimum 


give 


conditions between 


high-frequency, low-amplitude bumps, 


and = high-amplitude, low-frequency 


bumps. 


Ihe fluid is also suited for use in the 


recoil mechanisms of guns and artil 


lery. There are many ways whereby the 


fluid could be thus utilized: For ex 


ample, the recoil mechanism would 


consist of a dashpot arranged to resist 
the movement of the gun and to absorb 
the energy of recoil. The dashpot would 


% filled with the magnetic fluid and 


would have a permanent magnet at 
tached which would be caused to move 
through a coil thus generating a current 
which would energize the coi 


dashpot 


This chart shows the effect of particle size on permeability. 


et 


Fig. 6. The coil surrounding the tube is a 
valve for magnetic fluid. By energizing 
the coil, the rate of flow is controlled 


ing up to a maximum and then gradu 


ally reducing back to the zero point. 


Use in Aircraft 


An interesting application of — the 


magnetic fluid has been found in the 


held of aéronautics. Airplanes which 


operate over a wide range of speeds 
experience a varied frequency of critical 
vibration. It is often necessary to damp 
out the vibrations of such elements of 


Nor 


mal methods of damping vibration util 


the plane as the control surfaces 


ial viscous fluids fall short 


1 number of reasons—the prin 


one bei y their extreme variation 
in viscosity over the w idely varied tem 
peratures encountered by the aircraft 


The use 


prove quite valuable in this application 


of the magnetic fluid should 


the current in the coil, 


j 


can be rendered 


lamp out any of the 
requencies encountered. The et 
temperature 1s 


change in viscosity 


used as 


systems, 
, 
becomes extremely simple. It is 


unnecessary to use conventiona valves, 
1 , ' , 
being replaced by coils wrapped 


Suit 


the Ss 


around the fluid-carrying tubes 


ible energization of the coil will either 


stop or control the rate of flow of the 


fluid past this point. By winding the 


coil long so that the area of fluid in 


contact with the tube wall is large 
as compared with the frontal area of the 
finid being restrained, it is possible to 
withstand rather high pressures. Figure 
6 shows an experimental demonstration 


of this. 


Work Initiated 

From the foregoing discussion it is 
hoped that both engineers and laymen 
wil 


devices in which the magnetic fluid may 


appreciate the infinite variety of 
be incorporated. The scope of this ar 
ticle is such that only a very bare out 
line of a few of these devices can be 
given. Work on this development has 
now been initiated in many industrial 
establishments throughout the country. 


The 


tional Bureau of Standards is rendering 


Electronics Division of the Na 
assistance wherever it is requested. Do 
mestic patent rights for the basic clutch 
ire assigned to the Government of the 


United States. 





In some applications of mag- 
netic fluids extreme fluidity is 
required at all times, while in 
others a thixotropic character- 
istic is needed. Thixotropic 
fluids are characterized by iso- 
thermal reversible gel-sol-gel 
transformations under shearing 
and subsequent resting. Mayon- 
naise, a good example of a thixo- 
tropic fluid, resists flow when its 
container is turned over, but it 
may be stirred easily with a 
spoon. Honey, a nonthixotropic 
material, flows like all ordinary 
fluids but, because of its high 
viscosity, resists stirring. 


When a magnetic fluid is used 
in a nonrotating device, the iron 
particles in the mixture must re- 
main in suspension and not 
settle out. One way of achiev- 
ing this is to use a thixotropic 
fluid. Another way is to main- 
tain a small magnetic field in 
the mixture during idle periods 
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How to be right in the center of things 


ITH a center drive crank- 

shaft lathe like the one shown 
below, continued accuracy and high 
speed production depend largely 
on the big bearings in which the 
center chuck revolves. For maxi- 
mum precision and dependable 
operation with minimum friction, 
Wickes Brothers mount the center 
drive on Timken’ tapered roller 
bearings. 

Due to the line contact between 
the rolls and races, Timken bear- 
ings have extra load-carrying 
capacity—give the center chuck 
maximum support. The work is 


held in proper position. The tapered 
construction of the bearings enables 
them to carry both radial and thrust 
loads—in any combination. 

Timken bearings are precision 
products throughout. The rolls and 
races are made of Timken fine alloy 
steel for toughness, then case-hard- 
ened for exceptional resistance to 
wear. True rolling motion, and in- 
credible smoothness of rolls and 
races results in virtually friction- 
free operation. 

Over the years, the dependable 
performance and public acceptance 


of Timken bearings have made 
Timken-equipped products first 
choice throughout industry. Tim- 
ken bearings help build greater 
preference for your product among 
customers, When you specify bear- 
ings, specify “Timken”. And when 
buying new equipment, make sure 
itis Timken bearing equipped. Look 
for the trade-mark “Timken” on 
the bearings. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Cable address: “TIMROSCO" 


Thus symbol on «4 product means 
its bearings ave the best 


WICKES BROTHERS 
mount the center drive 
of their automatic 
crankshaft lathe on 
Timken bearings —for 
maximum accuracy 
and dependable, long 
life operation. 








FINISHED TO CLOSER 
TOLERANCES 


Finishing to incredible smooth- 
ness accounts for much of the 
precise, smooth rolling perform 
ance of Timken bearings. This 
honing operation is typical of 
the amazingly accurate manufac 
turing methods at Timken 

The Timken Company is the 
acknowledged leader in: 1 
advanced design; 2. precision 
manufacturing; 3. rigid quality 
control; 4 epecial analysis steels 





BEARING TAKES RADIAL ©) AND THRUST 


WOT JUST A BALL >) NOT JUST A ROLLER C— THE TIMKEN TAPERED ROLLER C LOADS OR ANY COMBINATION 
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Trefethen. Directors: Starr Bruce, R. C. Force, K. B. Harmon, 
Charles Kendrick, Charles Moore, W. A. Starr, Carl Wente, 
C. S. Wheeler, Jr., Dean Witter. Secretary-Treasurer: R. L. 
Bidwell, c/o San Francisco Ordnance District, Oakland Army 
Base, Oakland 14, Calif. 


Texas, October 30, 1942 


President: Herman Brien, Vice-President: D. J. Martin. Ad 
visory Board: B. T. McNeil. Directors: S$. P. Farish, W. O 
Hedrick, E. D. Konken, L. B. Ryon, R. H. Startzell, F. M 
Wittlinger. Secretary-Treasurer: L. S. Bassett, 4418 Wheeler 
Street, Houston 4, Tex. 


University of Michigan, February 20, 194% 
President: R. E. Legate. Vice-President: D. C. Sherman. 


Corresponding Secretary: T. W. Daykin. Secretary-Treasurer: 
D. P. Kelly, Jr., 312 Adams, West Quad, Ann Arbor, Mich. 


Washington, November 18, 1925 


President: A. H. Hobelmann. Vice-Presidents: J. K. Christmas, 
A. W. Mace. Advisory Board: C. T. Harris, Jr., A. F. Maccono- 
chie, Earl McFarland, S, E. Reimel. Directors: R. L. Eichberg, 
E. B. Erickson, F. W. Foster Gleason, H. L. Jennings, Lud- 
low King, L. H. La Motte, W. G. Lockwood, C. E. Meissner, 
A. L. Milk, L. M, Parsons, Philip Schwartz, S. A. Shank, R. P. 
Williams, Secretary-Treasurer: J. D. Browne, 830 Trans 
portation Building, Washington 6, D. C. 


Yankee, June 30, 1925 


President: L. J. Meyns. Vice-Presidents: J. J. Brogan, G. P. 
Slade, H. A. Wansker. Directors: C. F. Carlstrom, H. S. 
Chafee, ]. S. Crawford, R. F. Gow, R. N. Greenwood, R. M. 
Hudson, J. L. Martin, E. W. Miller, R. S. Morse, J. P. Spang, 
Jr.. G. W. Sweet, R. F. Williams. Secretary-Treasurer: Jackson 
Turner, Army Base, South Boston 10, Mass 





Divisions and Committees of A.O.A. 


The Divisions and Committees of the Association coéperate actively 
with industry and the Government in the solution of problems 
of design, production, procurement, and maintenance of the 


weapons and other devices 


ARTILLERY DIVISION 

Executive Board: 

J. E. Trainer, Firestone Tire & Rubber Company, Akron, 
Ohio, chairman 

J. L. Auer, R. Hoe & Company, New York, N. ‘ 

John T. Brown, J. 1. Case Company, Racine, Wis 

Trevor Davidson, Bucyrus-Erie Company, South Milwaukee, 
Wis 

E. S. Dulin, Byron Jackson Company, Los Angeles, Calif 

W. J. Fisher, A. B. Farquhar Company, York, Pa 

J. E. Galvin, Ohio Steel Foundry Company, Lima, Ohio 

L. Iverson, Mesta Machine Company, West Homestead, Pa 

N. R. Knox, Bucyrus-Erie Company, South Milwaukee, Wis 

FE. R. Leeder, Detroit, Mich 

Robert I. Martin, United Shoe Machinery Company, Beverly, 
Mass 

William H. Mitchell, Mitchell Steel Com 
Ohio 

L. A. Petersen, Otis Elevator Company, New York, N. ¥ 

\ sy Peterson, Hannifin Manufacturing Company, Chicago, 
Il 


S. E. Skinner, General Motors Corporation, Lansing, Mich 


pany, Cincinnati, 


E. ( Villiams, American Type Founders, Inc., Elizabeth 
W. Wright, Pullman-Standard Car Manufacturing Com 
pany, Washington, D. C 


Forging Committee: 

William H. Mitchell, Mitchell Steel Company, Cincinnati, 
Ohio, chairman 

W. B. Kennedy, National T >» Company, McKeesport, Pa 

Daniel J. Martin, Hughes Tool Company, Houston, Tex 

C. I. Niedringhaus, Mesta Machine Company, Pittsburgh 


Ritchie, U. S. Pipe & Foundry Company, Burling 
ton, N. J 
E,. Smith, Republic Steel Corporation, Cleveland, Ohio 
George Struble, Bethlehem Steel Company, Bethlehem 
H. H. Timken, Timken Roller Bearing C 
Ohio 
H. H. Ziesing, Midvale Company, Philadelphia, Pa 


Recoil, Recuperator and Equilibrator Committee: 

I. L. Auer, R. Hoe & Company, New York, N. Y hairman 
Otto Maha, Hannifin Manufacturing Company, Chicago, III 
Alex Marks, Otis Elevator Company, New \ 


Gun Carriage and Mount Committee: 


Crevor Davidson, Bucyrus-Eri 
Wis., chairman 
H. V. Parsley, International 


Park, Ill 


S. L. Whitehall, Parish Pressed Steel Company, Reading, Pa 


FIRE CONTROL INSTRUMENT DIVISION 


Executive Board: 


“t 


needed for the national defense. 


Carl S. Hallauer, Bausch & Lomb Optical Company, Ro 
chester, N. Y 

Myron Hayes, Eastman Kodak Company, Rochester, N. Y. 

F. R. Lack, Western Electric Company, New York, N. 

Harold W. Sweatt, Minneapolis-Honeywell Regulator Com- 
pany, Minneapolis, Minn 

Gordon B. Welch, Mergenthaler Linotype Company, New 


York, N. ¥ 


Electronics Committee: 
Donald A. Quarles, Bell Telephone Laboratories, Inc., New 
York, N. Y., chairman 


W. R. G. Baker, General Electric Company, Schenectady, 
4 


N 
P. R. Bassett, Sperry Gyroscope Company, Great Neck, | 
N 


' 
\ 


E. T. Morris, Westinghouse Electric Corporation, Baltimore, 


Md 


Optical Committee: 
William Roach, Eastman Kod ompany, Rochester, N. ¥ 


chairman 


X 


tausch, Bausch & Lomb Optical Company, Rochester, 
y 
*arrand, Farrand Optical Company, New York, N. Y 
Gardner, National Bureau of Standards, Washing 
n, D.C 


Keuffel, Keuffel & Esser Company, Bernardsville, N. J 
Simmons, Eastman Kodak Company, Rochester, N. ¥ 
Taylor, Remington-Rand, Inc., Bridgeport, Conn 
Welch, Mergenthaler Linotype Company, Brooklyn, 
Y 


Advisory Members of Optical Committee: 


G. Babcock, Pittsburgh Plate Glass Company, Pittsburgh 


Hahner, National Bureau of Standards, Washington, 


( : > orning Glass Works, Corning, N. + 

Fred E. Wright, Carnegie Institution, Washington, D. C 

Mechanical Committee: 

r. C. O'Donnell, Gilbert & Barker Manufacturing Compan 
West Springfield, Mass., chairman 

r. H. Beard, Dictaphone Corporation, Bridgeport, Conn 

H. J. MacDonald trical Wire & Cable Department, U. S 

pany, New York, N. 
M. Malkovsky, Sperry Gyroscope Company, Great Neck 
ee , 

Earl Nesmith, Eureka Williams Corporation, Bloomington 
Il 


James R. Weaver, Baldwin Locomotive Works, Philadelphia, 


Rubber ( 


Watch and Clock Committee: 


ilton Wate! 


Instrument Bearings Committee: 
Roger F. Wa e, Elgin Nati 
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Malcolm Barnes, Linde Air Products Company, Tonawanda, 
N.Y 

Don Worley, John Worley Jewel Company, Waltham, Mass 

S. A. Weart, United States Bearing Corporation, Larchmont, 


ls, B Conn 
H. 1D. Gilbert, Miniature Precision Bearings, Inc., Keene, 


N.H 


Thomas E. Roun arden Corporation, Danbury 


GAGE INDUSTRY DIVISION 
Executive Committee: 


Shefheld Corporation, Dayton, Ohio, chairman 


B. B. Patton, Frankford Arsenal, Philadelphia, Pa., 


Louis Polk 


Secretary 


Erik Aldeborgh, Standard Gage Company, Poughkeepsie, 
N 


A. D 
YA 


Ar 
Chester 


n 
Bath 
Blackall 


<Ket, IX 


Nava! Gun Factory, Washington, D. C 


John Bath & Company, Worcester, Mass 
i 


Jr., Taft-Peirce Manufacturing Company 


urement Division, Wright-Patterson Air 


n. Ohio 
Brown & Sharpe Manutacturing (¢ 


.¢ 


4 m- 
’rovidence, I 
Haverford, Pa 

ht, Frankford Philadelphia, Pa 


n Fruechtenicl 
Manufacturing Com 


Edward H. Cahill 
Melvi Arsenal 
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B leton, Brielle, N. J 
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Navy Bt Wa 
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Harry 
Sven Hel 
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stron 
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Tool 


Pond 


Rice 


West Hartford, Conn 


Die ¢ 


Pratt 


Ray W Quality an mpany, Indianapolis 


Federal Products Corporation, Providence 
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Branch, Hq 


Dayton, Ohio 


Arthur | lards 


AMC 


Wentzel, Engineering 


Wright-Patterson Air Force Base 


INDUSTRIAL MOBILIZATION COMMITTEE 
This 


fe recutrve 


of the national 
ati 


mmittee ts composed pf the members 


_ {merican | 


New York, N. Y. 
Pittsburgh 


mmittee 
Walsl 
A. Gide 
Harvey Kr 
Henry P. Erwin 


John R I eld 


t the rdnance ASS mt 


Presi lent 
Vice 
Vice 


Tames | 


Herbert y Pa., President 


wles, Cincinnati, Ohi 
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President 
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PACKING AND PACKAGING DIVISION 
Paul O N.Y 


, 
chauirmay 


Vogt, General Electric Company, Schenectady 


Preservation Committee: 
. W 


cha 


mpson Products, Inc Cleveland, Ohio 


Kraus, The 
rman 
Corrugated and Waterproof Paper Containers Committee: 


A Cc. B Yor 
N.Y 


ardsell, ¢ 


chatrman 


ntainers Testing Lal ry, New 


ROCKET, BOMB, AND ARTILLERY 
AMMUNITION DIVISION 

Executive Board: 
Harvey ( Cincinnati, 
Ohio, cha 
J. A. Meek 
deputy 
H 


SEeCcré 


Knowles, Procter & Gamble Company 
rman 

Firestone Tire & Rubber Company, Akron, Ohio, 
cna im 
Kell 


tar 


R cter & Gamble Company, Cincinnati, Ohio, 


Bomb Committee: 


Robert C. Enos, Standard Steel Spring Company, Co 


wporation, Milwaukee, Wis., 


ntrali Lan Company, (4 cag 


Vrought lron Range Company, St. Louis 


Chamberlain ¢ Waterla 


Midwest Piping & Supply 


orporation 
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N Pittsburg! 
Ne 


National Tube Company 


in Car and Foundry Company 


Kar 


urgh 


cw 


Pa 


Darby Corp 


ration 
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Company i 
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ase Company, Rock Island 
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Manufacturing 


Material Subcommittee: 


Wirebound, Plywood and other Light 
Wooden Boxes and Crates Committee: 


Heavy Wooden Crates and Cases Committee: 
A Motors 


ID. Peist 


ister 
York, N. ¥ 


General Overseas Operations 


hAairman 


Palletizing and Loading Committee: 


Bennett 
N. } 


Anaconda Copper Mining ( vany, New i 


hairman I 


Gordon 
York 


at omy 
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Director, Research Laboratories, Ar 
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art, Bethlehem Steel Company, Bet 


\luminum Company of America, New 
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Technical Subcommittee: 


larry M. Day, |! Products ( 
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Container Committee: 

Dr. Gerard W. Mulder, Cleveland Container Company, Cleve- 
land, Ohio, chairman 

J. G. Dunneback, J. & L. Steel Barrel Company, Cleveland, 
Ohio. 

J. F. Griswold, Jr., Chicago Mill and Lumber, Chicago, III 

H. T. Holbrook, Standard Cap & Seal Corporation, New 
York, N ' 

H. Y. Hooper, Hooper Byrne Company, New York, N. Y 

W. E. Mayers, Industrial Tape Corporation, New Bruns 
wick, N. J 

H. C. Simms, Cleveland Container Company, Washington, 
Dd. C 


J. B. Wiebers, American Can Company, Ct 


Advisory Members of Container Committee: 
A. J. Baumgardt, Sefton Fibre Can Company, St. Louis, Mo. 
J. M. Bogert, Bogert & Hopper, New York, N. Y. 
J. Carlson, Signode Steel Strapping Company, Chicago, III. 
C. H. Corey, Brooks & Perkins, Inc., Washington, D. C 
George Denning, W. C. Ritchie and Company, Chicago, III 
Fred DeWitt, Parker Rust Proof Company, Detroit, Mich 
r. Dobbins, American Can Company, Maywood, III 
E. Green, Green's Ready-Built Homes Company, Rockford, 
Il 
D. Hudson, National Wooden Box Association, Washing- 
ton, D. ¢ 
Montana, National Can Company, New York, N. Y 
E. Norquist, Norquist Products, Inc., Jamestown, N. Y 
I isgood, C, Tenant & Sons, New York, N. 
J. Peterson, Goodyear Aircraft Corporation, Akron, Ohio 
M. Reed, Gerrard Steel Wire (¢ ompany, Chicago Ill 
Richmond, Edward Manufacturing Com 
Oh 


pany, Cincinnati, 


J. Schmidt, Rathborne Hair & Ridg Company, Chicago, 
Hl 


Fred B. Shaw, Jr., Army Chemical Center, Edgewood, Md 
E. Silbernagel, Geo. Silbernagel & Sons, Wausau, Wis 

%. W. Springer, Feltex Corporation, Detroit, Mich 

W. Stevens, In 


N. ¥ 


proved Mailing Case Company, New 
Stunkel. Central Wooden Box Association, Chicag 
Tremble, Rudy Furnace Company, Dowagia Mich 
R. C. Walling, Cozier Container Corporation, Cleveland, 
Ohio 


Fuze Committee: 
a Burke, Stewart-Warner Corporation, 
rman 
Smith, Frederick Hart & Company, Poughkeepsie, 
leputy chairman 
Faithorn, Jr., Stewart-Warner Corporation, Washing- 
») C., assistant secretary 
A. Burnett, Scovill Manufacturing Company, Waterbury, 
Conn 
George Ensign g National Watch 


\\ ig, P ifacturing Cor 


Ewart t u Corporat 
P. J. Hawthorne, General Time Instruments 
New York, N. \ 
M. F. Manby, Hamilt 
R K McClintock Sy! 
D 
porn ra 
John O'Shea, Th 
W. Pound, Ele 
Powell, Eastman 
i Ss 
Conn 


Troxler, H 


Advisory Members of Fuze Committee: 


D. R. Beeman, Picatinny Arset 


8 


Dr. Gregory Comstock, Stevens Institute of Technology, 
Hoboken, N, J 

T. B. Gibbs, Gibbs Manufacturing & Research Corporation, 
Janesville, Wis 

N. A, Hewitt, Ohio Screw Machine Products Company, 
Elyria, Ohio 

Carl Schlesinger, Pollak Engineering & Manufacturing Com- 
pany, Newark, N, J 


Loading Committee: 

M. P. Woodward, Procter & Gamble Company, Cincinnati, 
Ohio, chairman 

B. B. Bond, Remington Rand, Inc., Stamford, Conn. 

C. B. Burnett, Johns-Manville Products Corporation, New 
York, N. 

Harold R. Child, Goodyear Tire & Rubber Company, Akron, 
Ohio 

L. M, Freeman, B. F. Goodrich Company, Akron, Ohio 

R. W. Johnson, American Swiss Company, Toledo, Ohio 

J. A. Kelly, Todd & Brown, Inc., New York, N. Y. 


Powder and Explosives Committee: 
Henry N. Marsh, Hercules Powder Company, Wilmington, 
Del., cochairman 
J. M. Skilling, Military Explosives Division, E. I. du Pont de 
Nemours & Company, Wilmington, Del., cochairma» 
R. C. Burton, Tennessee Eastman poration rsport, 
Tenn 
J. E. Caskey, Naugatuck Chemical 
Company, Naugatuck, Conn 
M. Eager, Heyden Chemical Corporation 
c 
Fraser, Fraser-Brace Engineering Com 
™ <. 
r. C. R. Mel 
Louis, Mo 
J. McIntire, Trojan Powder Company, Allentown, Pa 


Olsen, Western Cartridge Division, Olin Industries, | 
East Alton l 
wder Company, Wilmington, Del 
Chemical Company, Pittsbu Kans 


al Solvents Corp ion, re Haute, 
Ind 


Rocket Committee: 
Edward A. Ash, Detroit, Mich., chairman 


Herbert Allen, Cameron Iron Works, Inc., Houston, Tex 


C. B. Dakin, General Motors Corporation, Lansing, Mich 


L. Eksergian, Budd Company, Philadelphia, Pa 


1 } 


nal Tube Company, Pitts h 


urgh, Pa 
i Hendy Corporation, Los Angeles, Calif 
Harry Matheny, Chrysler Corporation, Detroit, Mich 

H. McCreery, Revere Copper & Brass, Inc., 
R. J. Mill, Ger 

Calif 
Dr. Jk 

Akro 


ithwest 
G. Vennerholn 1 Motor Company, Dearborr 


Advisory Members of Rocket Committee: 


Nelson A on, Eastern Tool & Manufacturing Company, 
gineering Corporat 


vany, Newark, N. J 


thern Steel Stampings, Inc., Winston- 


{ achine & W c Ide r \ 8 ATT W arren, 


Walter T. | . 2 & Hein Precision In tries, Inc., 
Cleveland, ( 
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Norman A. Clarke, Westfield Manufacturing Company, West- 
field, Mass. 

Zz 4 Connaughton, Lima-Hamilton Corporation, Hamilton, 
Ohio 

wee deVore, Heintz Manufacturing Company, Philadelphia, 

a. 

William Dowling, Heckethorn Manufacturing & Supply Com- 
pany, Littleton, Colo. 

Leo Edelson, Metroloy Corporation, New Rochelle, N. Y 

Trevor Gardner, Hycon Manufacturing Company, Pasadena, 
Calif 

Earle Gatchell, Hayden, Stone & Company, New York, N. Y 

Worthington J. Gross, Engineering & Research Corpora- 
tion, Hyattsville, Md. 

Frank E. Goeckler, Midvale Company, Philadelphia, Pa 

M. L. Hall, Baldwin Locomotive Works, Philadelphia, Pa 

L. E. Hammond, Lehigh Foundries, Inc., Easton, Pa 

Ralph S. Hayes, C. C. Bradley & Son, Inc., Syracuse, N. Y 

John Hubeny, Hubeny Brothers, Inc., Roselle, N. J. 

Mark Isaacsohn, Norwalk Lock Company, Division of Segal 
Lock & Hardware Company, New York, N. Y 

C. S. Jacobs, F. L. Jacobs Company, Detroit, Mich, 

W. E. Johnson, Commercial Shearing & Stamping, Inc., Chi- 
cago, Il 

John D. Judge, Tube Reducing Corporation, Wallington, N, J. 

John J. Keville, Jr., Celanese Corporation of America, New 
York, N. ¥ 

Irving H. Kutcher, Bunting Glider Company, Philadelphia, 
Pa 

E. J. Lauenstein, Noma Electric Corporation, New York, 


William K. McInerney, McInerney Spring & Wire Company, 
Grand Rapids, Mich 

H. L. Miller, Republic Steel Corporation, Cleveland, Ohio 

Kim Moe, Moe Brothers Manufacturing Company, Fort At- 
kinson, Wis 

Arthur Mogridge, Lynch Brothers, Inc., Pine Meadow, Conn. 

H. L. Mueller, Cleveland Welding Company, Cleveland, Ohio 

H. Mulford, American Brake Shoe Company, Chicago, Il. 

J. B. Neiman, Detrait, Mich. 

Charles Pack, Doehler-Jarvis Corporation, New York, N. Y 

S. H. Paul, Auto Specialties Manufacturing Company, St 
Joseph, Mich 

George Perkins, Reynolds Metals Company, Louisville, Ky 

A. J. Peterson, Goodyear Aircraft Corporation, Akron, Ohio 

E. H. Platz, Lebanon Steel Foundry, Lebanon, Pa. 

F. C. Pyne, Aluminum Company of America, Detroit, Mich. 

Frank J. Rizzo, L. R. Heat Treating Company, Newark, N. J 

F. G. Schmidt, Electric Power Equipment Corporation, Phila- 
delphia, Pa 

A. M. Setapen, Handy & Harman Company, New York, 
N 

Allen T. Shott, Balcrank, Inc., Cincinnati, Ohio 

Grant G. Simmons, Jr., Simmons Company, Kenosha, Wis 

William M. Smith, Bell Aircraft Corporation, Buffalo, N. Y 

W. B. Truitt, Truitt Manufacturing Company, Greensboro, 

N.C 

C. M. Wallin, Cleveland Pneumatic Tool Company, Cleveland, 
Ohio 

Charles B. Weeks, Hesse Machine & Manufacturing Com- 

toston, Mass 

E. Weingard, American Meter Company, New York, N. Y 
J. Wettlaufer, Wettlaufer Manufacturing Corporation, De- 

troit, Mich 

George S. Whitlock, Mullins Manufacturing Company, De- 
troit, Mich 

Elwood R. Zeek, Walter Kidde & Company, Belleville, N. J 

M. E. Zimmerer, Kingston Products Company, Kokomo, Ind 


pany, I 


A 
A 


Shell Committee: 


W. N. Howley, Lansdowne Steel & Iron Company, Morton, 
Pa., chairman 
R. S. Barnes, Bethlehem Steel Company, Bethlehem, Pa. 


March-April, 1950 


Weber deVore, Heintz Manufacturing Company, Philadelphia, 
Pa 

J. D. Dickerson, Republic Steel Corporation, Buffalo, N. Y. 

C. L. Eksergian, Budd Company, Philadelphia, Pa 

D. W. Fletcher, National Tube Company, Pittsburgh, Pa. 

E. R. Frost, National Machinery Company, Tiffin, Ohio. 

F. U. Hayes, Bullard Company, Bridgeport, Conn. 

H. M. Heckathorn, Mullins Manufacturing Company, Salem, 
Ohio 

R. S. Howe, New Britain Machine Company, New Britain, 
Conn 

T. E. Murray, Murray Manufacturing Company, Brooklyn, 


A. R. Netterstrom, American Brake Shoe & Foundry Com- 
pany, Chicago, Ill 

F. E. Shumann, Lehigh Foundries, Inc., Easton, Pa 

F. G. Smith, American Brass Company, Waterbury, Conn. 


Advisory Members of Shell Committee: 

A. Adelman, Office of Chief of Ordnance, Department of 
Army, Washington, D. C, 

R. L. Atkin, Kelsey-Hayes Wheel Company, Detroit, Mich. 

W. W. Barton, W. F. & John Barnes Company, Rockford, 
Ill 

J. E. Carroll, Office of Chief of Ordnance, Department of 
Army, Washington, D. C 

Wilbur Ganary, Ganary Brothers, Mt. Ephraim, N. J 

F, E. Goeckler, Midvale Company, Philadelphia, Pa 

J. D. Maitland, Cobusco Steel Products, Denver, Colo 

T. J. McClosky, Bureau of Ordnance, Navy Department, 
Washington, D. C 

G. L. Messer, American Manufacturing Company of Texas, 
Fort Worth, Tex 

E. W. Russel, Bureau of Ordnance, Navy Department, Wash- 
ington, D. ¢ 

W. F. Stevenson, Office of Chief of Ordnance, Department of 
Army, Washington, D. C 

L. P. Strobel, U. S. Naval Ordnance Plant, Louisville, Ky 

J. W. Webb, Bureau of Ordnance, Navy Department, Wash- 
ington, D.C. 


SMALL ARMS AND SMALL ARMS 
AMMUNITION DIVISION 
Executive Board: 
C. K. Davis, Remington Arms Company, Bridgeport, Conn., 
chairman 
F. F. Hickey, Savage Arms Corporation, Utica, N. Y., 
deputy chairman 
Wallace L. Clay, Remington Arms Company, Bridgeport, 
Conn., secretary 
Graham H. Anthony, Colt’s Manufacturing Company, Hart- 
ford, Conn 
E. S. Burke, Kelly-Springfield Tire Company, Cumberland, 
Md 
Ward M. Canaday, Willys-Overland Motors, Inc., Toledo, 
Ohio 
C. Stewart Comeaux, Sportings Arms and Ammunition 
Manufacturers’ Institute, New York, N. ¥Y 
C. Donald Dallas, Revere Copper & Brass, Inc., New York, 


Arthur G. Drefs, McQuay-Norris Manufacturing Company, 
St. Louis, Mo 

C. L. Horn, Federal Cartridge Company, Minneapolis, Minn. 

O. E. Hunt, General Motors Corporation, Detroit, Mich 

Charles L. Jacobson, Chrysler Corporation, Detroit, Mich 

J. W. McGovern, United States Rubber Company, New York, 
NY 

John M. Olin, Olin Industries, Inc., East Alton, I! 

Philip D. Wagoner, Underwood Corporation, New York, 
N. ¥ 

Thomas J. Watson, International Business Machines Corpora- 
tion, New York, N. Y 


Rifles and Carbines Committee: 


Edwin Pugsley, Winchester Repeating Arms Company, New 
Haven, Conn., chairman, 
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An outstanding colle 
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CE ASSOCIATION 





h local Post, the three immediate past 
(3) and charter national directors (2) 


tted by the Council. 











OF DIRECTORS 

‘ovr yeors. The immediate 
notional officers (3) and 
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bscription extension 





LIBRARY 
n of reference works 
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VICE-PRESIDENT 
Elected by Boord of Directors. 
Term: Two yeors. Supervision of 
activities of all national Divisions 


GENERAL CHAIRMAN OF 
DIVISION ACTIVITIES 


] 








ACTIVITIES DIVISIONS 





ROCKET, BOMB AND 
ARTILLERY AMMUNI- 
TION DIVISION 








Executive Boord 


Bomb Committee 


Cartridge Case 
Committee 


Container Committee 
Fuze Committee 


Looding Committee 
Powder ond Explosives 
Committee 


Rocket Committee 


Shell Committee 


SMALL ARMS AND SMALL 
ARMS AMMUNITION 
DIVISION 











PACKING AND PACKAGING 
DIVISION 








AND COMMITTEES 
National groups for the technical 
advancement of ordnance in par- 
ticular fields. 








TREASURER AND 
ASSISTANT TREASURER 
Elected by Board of Directors. Con- 
troller of the finances and accounts. 











THE AMERICAN ORDNANCE AS 
SOCIATION was organized in 1919 
as the Army Ordnance Association 
and incorporated under the Laws of 
the District of Columbia in 1928. It 
became the American Ordnance As- 
sociation January 1, 1948. It is a 
national membership society of 
American citizens pledged to indus- 
trial preparedness against war. It 
iS a peace society in the highest 
meaning of the term. 


Executive Board 


Corrugated ond Waterproof 

Paper Containers Committee 

Heavy Wooden Box cnd Crate 
Committee 


Polletizing ond looding 
Committee 


Preservation Committee 


Wirebound and Plywood Box 
ond Crate Committee 


Executive Boord 


Rifles and Carbines 
Committee 
Machine Guns, Belts, Links 
Committee 


Smoll Arms Ammunition 
Committee 


Pistols ond Revolvers 
Committee 


Caliber .50 Stee! Case 
Ammunition Committee 


Patents Committee 
General Contract 
Provisions Committee 
Renegotiction and Contract 
Cost Principles Committee 








ARTILLERY DIVISION 














GAGE INDUSTRY DIVISION 


Executive Boord 


Gun Carriage 
and Mount Committee 
Recoil, Recuperator and 
Equilibrator Committee 














Executive Boord 


FIRE CONTROL 
INSTRUMENT DIVISION 











INDUSTRIAL MOBILIZATION 
COMMITTEE 








MACHINE TOOL COMMITTEE 














SPECIAL COMMITTEES 
AS REQUIRED 





Executive Board 


Electronics Committee 


Instrument Beorings 
Committee 


Mechanical Committee 


Optical Committee 


Watch end Clock 
Committee 











Jenwary t, 1950 








H. A. Brown, Remington Arms Company, Ilion, N 
deputy chairman 

A. Edward Allen, Utica Cutlery Company, Utica, N. ¥ 

Dause L. Bibby, International Business Machines Corp« 
tion, Poughkeepsie, N, Y. 

George C. Morgan, Continental Gin Company, Birmingham, 
Ala 

John O’Brien, Inland Manufacturing Division, GMC, Day- 
ton, Ohix 
R. Valpey, Standard Products Company, Port Clinton, 
Ohio 


Consultants: 

H. O. Smith, Jr., U. S. Marine Corps 
Mario D'Ippolito, U. S. Air Force 

J. C. Garand, Springfield Armory 


R. R. Studler, Ordnance Department, | 


Machine Guns, Belts, Links Committee: 
G. A. Wilson, High Standard Manufacturing Company, New 
Haven, Conn., chairman. 
H. Groesbeck, Savage Arms Corporation, Utica 
leputy chairman 
G. S. Cole, Jr., Brown-Lipe-( 
N.Y 
W. J. Foster, AC Spark Plug Division, GMC, Flint, Mich 
James W. Pattison, Kelsey-Hayes Wheel Corporation, Ply- 
mouth, Mich 
George Webb, Colt’s Manufacturing Company, Hartford, 
Conn 


Consultants: 

H. O. Smith, Jr., U. S. Marine Corps 
Mario D'Ippolito, U. S. Air Force 

S Green, Ordnance Department, U 


R. Studler, Ordnance Department, | 


Small Arms Ammunition Committee: 
F. H. Mattlage, Remington Arms Company, 
n hairman 
rt B. Ehlen, Federal Cartridge Comy 
puty chairman 


y ‘1 


lawson in Industries, Inc., Haven 


McQuay-Norris Manufacturing Cor 
Wanamaker, U. S. Rubber Company, Detroit, Mict 


Consultants: 
Hi_ ©). Smith S. Marine ( orps 
Mari "Ippoli S. Air Force 


Department 


Hamde 


Consultants: 
H. © 

M: rio T) Ir 
Rt 3 
E. W. I 


mker 


i 


‘ é 
lopkit prit | Armory 


Caliber .50 Steel Case Ammunition Committee 


Dr, P. H. Burdett, Remington Arms ( 


Conn,, chamrman 


G. R. Rawson, American Steel & Wire Company, Cleveland, 
Ohio, deputy chairman 

Felix P. Aloi, Bethlehem Steel Company, Bethlehem, Pa 

E. P. Beachum, Bethlehem Steel Company, Inc. (alternate). 

L. K. Brown, Winchester Repeating Arms Company, New 
Haven, Conn 

R. S. Burns, Armco Steel Corporation, Middletown, Ohio. 

R. I 

Charles L. Kent, Jones & Laughlin Steel Corporation, Pitts- 
burgh, Pa 

W. N. King, Federal Cartridge Corporation, Minneapolis, 
Minn 

Ralph Lynn, Federal Cartridge Corporation (alternate), 
Minneapolis, Minn 

P. A ynolds, Carnegie-Illinois Steel Corporation, Pitts- 
burgh, 

J. W. Robinson, Jones & Laughlin Steel Corporation, Pitts- 
burgh, Pa. (alternate 
A. Trevisan, American Can Company, New York, N. Y. 


Hibbs, Western Cartridge Company, East Alton, III. 


Patents Committee: 
Edwin Pugsley, Olin Industries, 
cArairmapr 
Harry Ernsberger, Willys-Overlan lotor nce., Toledo, 
Ohi 
Raymond Garriety, High Standard Manufacturing Company, 
New Hay 
A. J. Greer Arms Company, Ilion, N. Y. 
R. S. Ha re Manufacturing Company, Hartford, 
Com 
illys-Overland Motors, Inc., Toledo, 
Ohio 
W. Meyer, Standard Products Company, Port Clinton 
Standard Products Company, Port Clinton, 
al Motors Corporation, Detroit, Mich. 


General Contract Provisions Committee: 


R. H. Spreen, General Motors Corporation, Detroit, Mich., 


hairman 
nington Arms Company, Bridgeport, 
Dp 
itts 
, 


Industries, Inc., Washington, 


H ‘ ce, Underwood Corporation, Hartford, ¢ 
Renegotiation and Contract Cost Principles Committee: 


W. U. Reisinger, Remington Arms 


l 
chairman 


ABRASIVES COMMITTEE 


‘ : 1 
r Manufacturing Company, Norwalk, 


MACHINE TOOL COMMITTEE 


cinnati Milling Machine Company 


lee Brothers & Comp: 
Id Machine Con 


Tool Company, 
hine Company, New 


Gade Tool Company, Philadel 
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Honor Roll 


of 


Industrial Preparedness 


The Company Members of the American Ordnance Association 
appearing on the following roster are cooperating with the 
Association in its work for national security and peace. 
These Company Members, by nominating ten of their key 
employees for individual membership in the A.O.A., are 
forming a nucleus of trained men who will be a bulwark of 
preparedness for the national defense of the United States. 


ABBOTT BALL COMPANY A HARTFORD 
A. C. SPARK PLUG DIVISION, GMC . . .. . FLINT 
ACME-LEES DIVISION, THE SERRICK CORP. MUNCIE 
ACME STEEL COMPANY CHICAGO 
ADDRESSOGRAPH-MULTIGRAPH 

CORPORATION 
ADVANCE STAMPING COMPANY 
AERIAL PRODUCTS, INC 
AEROJET ENGINEERING CORPORATION ; AZUSA 
AETNA-STANDARD ENGINEERING CO. YOUNGSTOWN 
AIRESEARCH MANUFACTURING COMPANY, 

DIVISION THE GARRETT CORPORATION 
AJAX ELECTROTHERMIC CORPORATION . TRENTON 
AKRON-SELLE COMPANY ‘oe’ AKRON 
ALLEGHENY LUDLUM STEEL CORP. . BRACKENRIDGE 
ALLEN MANUFACTURING COMPANY NASHVILLE 
ALLIED CHEMICAL & DYE CORPORATION NEW YORK 
ALLIS-CHALMERS MANUFACTURING CO. MILWAUKEE 
ALLOY ENGINEERING & CASTING COMPANY CHAMPAIGN 
ALTON BOX BOARD COMPANY wot se 2 
ALUMINUM COMPANY OF AMERICA . PITTSBURGH 
ALVEY-FERGUSON COMPANY CINCINNATI 
AMASIA IMPORTING CORPORATION NEW YORK 
AMERICAN ART WORKS, INC. COSHOCTON 
AMERICAN AUTOMATIC DEVICES COMPANY CHICAGO 
AMERICAN BOSCH CORPORATION . SPRINGFIELD 
AMERICAN BOX CORPORATION SAN FRANCISCO 
AMERICAN BRAKE SHOE COMPANY NEW YORK 
AMERICAN BRASS COMPANY WATERBURY 
AMERICAN BRIDGE COMPANY PITTSBURGH 
AMERICAN CAN COMPANY NEW YORK 
AMERICAN CAR AND FOUNDRY COMPANY NEW YORK 
AMERICAN CAST IRON PIPE COMPANY BIRMINGHAM 
AMERICAN CHEMICAL PAINT COMPANY AMBLER 


CLEVELAND 
DETROIT 
ELKTON 


LOS ANGELES 


AMERICAN-COLEMAN COMPANY “ . . ‘ OMAHA 
NEW YORK 
CHICAGO 
PONTIAC 


AMERICAN CYSTOSCOPE MAKERS, INC. 
AMERICAN ELECTRIC FUSION CORPORATION 
AMERICAN FORGING AND SOCKET COMPANY 
AMERICAN HOSPITAL. SUPPLY 

EVANSTON 
SHEBOYGAN 


CORPORATION 
AMERICAN HYDRAULICS, INC. 
AMERICAN INSTRUMENT COMPANY . SILVER SPRING 
AMERICAN-LAFRANCE-FOAMITE CORPORATION. ELMIRA 
AMERICAN LOCOMOTIVE COMPANY NEW YORK 
AMERICAN MACHINE & FOUNDRY CO. NEW YORK 
AMERICAN MANUFACTURING COMPANY OF 

TEXAS FORT WORTH 
AMERICAN METAL PRODUCTS COMPANY DETROIT 
AMERICAN PHENOLIC CORPORATION CHICAGO 


March-April, 1950 


AMERICAN RADIATOR & STANDARD 
SANITARY CORPORATION . 
AMERICAN SAFETY RAZOR CORPORATION 
AMERICAN SEATING COMPANY 
AMERICAN STAINED SHINGLE COMPANY 
AMERICAN STEEL & WIRE COMPANY 
AMERICAN STEEL FOUNDRIES 
AMERICAN TIME PRODUCTS ° 
AMERICAN TYPE FOUNDERS, INCORPORATED ELIZABETH 
AMERICAN WELDING & MANUFACTURING 
COMPANY 
AMMCO TOOLS, INC. 
A“'CHOR PACKING COMPANY 
HOR POST PRODUCTS, INC, 
ANDERSON BRASS WORKS, INC, 
ANDERSON COMPANY 
ANDERSON OIL COMPANY, PF. E. 
ANDERSON WOOD WORKING COMPANY 
ANEMOSTAT CORPORATION OF AMERICA NEW YORK 
ANHEUSER-BUSCH, INC. . ° ° ST. LOUIS 
ANIMAL TRAP COMPANY OF AMERICA . ° LITITZ 
MARINETTE 
ANN ARBOR 
BROOKLYN 
MIDDLETOWN 
CHICAGO 


PITTSBURGH 
BROOKLYN 
GRAND RAPIDS 
COLUMBUS 
CLEVELAND 
CHICAGO 

NEW YORK 


: WARREN 
. NORTH CHICAGO 
PHILADELPHIA 
BALTIMORE 
BIRMINGHAM 
GARY 

PORTLAND 
LOUISVILLE 


ANSUL CHEMICAL COMPANY 

ARGUS, INCORPORATED 

ARMA CORPORATION 

ARMCO STEEL CORPORATION 

ARMOUR RESEARCH FOUNDATION 
ARMSTRONG CORK COMPANY 

ARMSTRONG RUBBER COMPANY 

ARNOLD ENGINEERING COMPANY 

ARO EQUIPMENT CORPORATION 

ARROW HEAD STEEL PRODUCTS COMPANY 
ASSOCIATED SPRING CORPORATION 
ATKINS AND COMPANY, E. C. 

ATLANTIC SHEET METAL CORPORATION 
ATLAS MANUFACTURING COMPANY . ST. PAUL 
ATLAS POWDER COMPANY WILMINGTON 
AULD COMPANY, D. L. COLUMBUS 
AUSTENAL LABORATORIES, INC. 

AUSTIN POWDER COMPANY 

AUTO GLASS MANUFACTURING COMPANY 
AUTO SPECIALTIES MANUFACTURING CO. ST. JOSEPH 
ARDMORE 


LANCASTER 
WEST HAVEN 
CHICAGO 
BRYAN 
HOWELI 
BRISTOL 
INDIANAPOLIS 
ATLANTA 


NEW YORK 
CLEVELAND 
DETROIT 


AUTOCAR COMPANY 

AUTOMOTIVE GEAR WORKS, INC. ; RICHMOND 

AUTOMOTIVE STAMPING & MANUFACTURING 

COMPANY DETROIT 

. WATERTOWN 
UNION CITY 


BAGLEY & SEWALL COMPANY 
BAILEY PRODUCTS CORPORATION 


BAKER AND COMPANY, HUGH J. INDIANAPOLIS 
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NEWARK 
LOS ANGELES 


BAKER & CO., INC. 

BAKER OIL TOOLS, INC. 

BALDWIN COMPANY 

BALDWIN LOCOMOTIVE WORKS 
BARNES COMPANY, W. F. & JOHN 
BASTIAN-BLESSING COMPANY 
BAUER BROTHERS COMPANY 
BAUSCH & LOMB OPTICAL COMPANY 


CINCINNATI 
PHILADELPHIA 
ROCKFORD 
CHICAGO 

. SPRINGFIELD 
ROCHESTER 
SHREVEPORT 
ROCK ISLAND 
MORTON GROVE 


BEAIRD COMPANY, J. B. 

BEAR MANUFACTURING COMPANY 

BELL & GOSSETT COMPANY 

BELL TELEPHONE COMPANY OF 
PENNSYLVANIA 

BELL TELEPHONE LABORATORIES 

BELLE CITY MALLEABLE IRON COMPANY 

BELOIT IRON WORKS 

BENDIX-WESTINGHOUSE AUTOMOTIVE 
AIR BRAKE COMPANY 

BETHLEHEM STEEL CORPORATION 

BETTER BRUSHES, INC. , : 

BIGELOW-SANFORD CARPET COMPANY 

BIRD & SON, INC. 

BIRDSBORO STEEL FOUNDRY & MACHINE 


PHILADELPHIA 
NEW YORK 
RACINE 
BELOIT 


ELYRIA 
BETHLEHEM 
PALMER 
NEW YORK 
EAST WALPOLE 
COMPANY BIRDSBORO 
BIRTMAN ELECTRIC COMPANY 
BLACK & DECKER MANUFACTURING COMPANY 
BLACKMER PUMP COMPANY GRAND RAPIDS 
BLANCHARD MACHINE COMPANY CAMBRIDGE 
BLAWNOX 
DETROIT 


CHICAGO 
TOWSON 


BLAW-KNOX COMPANY 
BLISS COMPANY, E. W. 
BOHN ALUMINUM & BRASS CORPORATION DETROIT 
BORG-WARNER CORPORATION CHICAGO 
BOTANY MILLS, INC. PASSAIC 
BOUND BROOK OIL-LESS BEARING CO. BOUND BROOK 
BOWEN PRODUCTS CORPORATION : ; ECORSE 
BOWER ROLLER BEARING COMPANY 
BOWSER, INC. ; FORT WAYNE 
NEWARK 
. SHREVEPORT 
BRIDGEPORT 


MILWAUKEE 


DETROIT 


BREEZE CORPORATIONS, INC. 
BREWSTER COMPANY 

BRIDGEPORT BRASS COMPANY 

BRIGGS & STRATTON CORPORATION 
BRIGGS MANUFACTURING COMPANY 
BRILLO MANUFACTURING COMPANY 
BRISTOL-MYERS COMPANY 

BROOKS & PERKINS, INC. 

BRYANT CHUCKING GRINDER COMPANY 


DETROIT 
BROOKLYN 
NEW YORK 

DETROIT 

SPRINGPIELD 
BUCKEYE STEEL CASTINGS COMPANY COLUMBUS 
BUCYRUS-ERIE COMPANY 
DD COMPANY 
BUHL MANUFACTURING COMPANY 
ICK MOTOR DIVISION, GMC FLINT 
1ICK-OLDSMOBILE-PONTIAC ASSEMBLY 


SOUTH MILWAUKEE 
PHILADELPHIA 
DETROIT 


DIVISION, GMC SOUTH GATE 


BUILDERS STRUCTURAL STEEL COMPANY CLEVELAND 
NEW YORK 
DETROIT 


GENEVA 


BULOVA WATCH COMPANY 
BUNDY TUBING COMPANY 
BURGESS-NORTON MPG. CO. 
DETROIT 
HAMBURG 


BURKE COMPANY, O. W. 
BURKEY UNDERWEAR COMPANY 


BUTTERWORTH & SONS CO., H. W. PHILADELPHIA 


CADILLAC MALLEABLE IRON COMPANY CADILLAC 
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CADILLAC MOTOR DIVISION, GMC DETROIT 
CAMPBELL CHAIN COMPANY ‘ . : , YORK 
CAREY-MCFALL COMPANY PHILADELPHIA 
CARNEGIE-ILLINOIS STEEL CORPORATION PITTSBURGH 
CARRIER CORPORATION ‘ ‘ SYRACUSE 
CARTER CARBURETOR CORPORATION . , ST. LOUIS 
CASE COMPANY, J. I . . . RACINE 
CATERPILLAR TRACTOR COMPAN PEORIA 
CENTRAL BOILER & MANUFACTURING CO. DETROIT 
CENTRAL CAN COMPANY CHICAGO 
CENTRAL CHEMICAL CORPORATION HAGERSTOWN 
CENTRAL FOUNDRY COMPANY NEW YORK 
CENTURY ENGINEERING CORPORATION CEDAR RAPIDS 
CHAIN BELT COMPANY 5 ‘ MILWAUKEE 
CHAMBERLAIN COMPANY OF AMERICA DETROIT 
CHAMPION SPARK PLUG COMPANY TOLEDO 
CHASE BRASS & COPPER COMPANY WATERBURY 
CHEVROLET MOTOR DIVISION, GMC DETROIT 
CHICAGO CARDBOARD COMPANY CHICAGO 
CHICAGO EXTRUDED METALS COMPANY CICERO 
CHICAGO RAILWAY EQUIPMENT COMPANY CHICAGO 
EASTON 
DETROIT 
DETROIT 
DETROIT 
CINCINNATI 
DETROIT 
BUCHANAN 
COLUMBUS 


CHIPMAN KNITTING MILLS 

CHRYSLER CORPORATION 

CHRYSLER MOTOR PARTS CORPORATION 

CHRYSLER SALES CORPORATION 

CINCINNATI MILLING MACHINE COMPANY 

CITIZENS MORTGAGE CORPORATION 

CLARK EQUIPMENT COMPANY 

CLARK GRAVE VAULT COMPANY 

CLARY MULTIPLIER CORPORATION 

CLEARING MACHINE CORPORATION 

CIr'EVELAND CONTAINER COMPANY 

SLEVELAND GRAPHITE BRONZE COMPANY 

“CLEVELAND HARDWARE AND FORGING CO. . 
EVELAND HOBBING MACHINE COMPANY 
EVELAND STEEL BARREL COMPANY 
EVELAND TWIST DRILL COMPANY 
EVELAND WELDING COMPANY 


LOS ANGELES 
CHICAGO 
CLEVELAND 
CLEVELAND 
CLEVELAND 
EUCLID 
CLEVELAND 
CLEVELAND 
CLEVELAND 
IFFORD MANUFACTURING COMPANY, DIVISION 
STANDARD-THOMSON CORPORATION ,. WALTHAM 
NORWALK 
DENVER 
ATLANTA 
ROCKLAND 
CEDAR RAPIDS 
DENVER 
HARTFORD 
COLUMBUS 
DETROIT 
DETROIT 
NEW YORK 


CLOVER MANUFACTURING COMPANY 
COBUSCO STEEL PRODUCTS 
COCA-COLA COMPANY 
CODMAN COMPANY, F. L. AND J. C. 
COLLINS RADIO COMPANY e 
COLORADO FUEL & [RON CORPORATION 
COLT’S MANUFACTURING COMPANY 
COLUMBUS BOLT & FORGING CO. 
COMMERCIAL BARGE LINES, INC. 
COMMERCIAL CARRIERS, INC. 
COMMERCIAL SOLVENTS CORPORATION 
CONCO ENGINEERING WORKS, DIVISION 
H. D. CONKEY & COMPANY 
CONE AUTOMATIC MACHINE COMPANY 
CONMAR PRODUCTS CORPORATION 
CONSOLIDATED ENGINEERING CORPORATION PASADENA 
CHICAGO 


MENDOTA 
WINDSOR 
NEWARK 


CONTAINER CORPORATION OF AMERICA 

CONTINENTAL AVIATION AND ENGINEERING 
DETROIT 

NEW YORK 


CORPORATION 
CONTINENTAL CAN COMPANY 
CONTINENTAL COPPER AND STEEL 


INDUSTRIES, INC. NEW YORK 
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CONTINENTAL FOUNDRY & MACHINE 
COMPANY . . . . . 

CONTINENTAL MOTORS CORPORATION 

COPPERWELD STEEL COMPANY 

CORBITT COMPANY 

CORNING GLASS WORKS . 

CORO, INC. 

CRANE COMPANY 

CRONAME, INCORPORATED 

CROWN CORK & SEAL COMPANY 

CUSHMAN MOTOR WORKS 

CUTLER-HAMMER, INC. 


EAST CHICAGO 
DETROIT 
WARREN 

HENDERSON 
. CORNING 
NEW YORK 
CHICAGO 
CHICAGO 
BALTIMORE 
LINCOLN 
MILWAUKEE 
DALTON FOUNDRIES, INC. . WARSAW 
DARBY PRODUCTS OF STEEL PLATE 
CORPORATION ; 
DARLING VALVE & MANUFACTURING 
COMPANY 

DAY & ZIMMERMANN, INC. 

DAYTON MALLEABLE IRON COMPANY 

DAYTON RUBBER COMPANY . 

DEARBORN CHEMICAL COMPANY 


KANSAS CITY 


WILLIAMSPORT 
PHILADELPHIA 
DAYTON 
DAYTON 
CHICAGO 
DETROIT 
MOLINE 
DEFIANCE 
DAYTON 
DETROIT 
DETROIT 
DETROIT 
DETROIT 
DETROIT 
DETROIT 
DETROIT 
DETROIT 
DETROIT 
DETROIT 
DETROIT 
DETROIT 

. DETROIT 
FAIRFIELD 
NEW YORK 
CHICAGO 
CHICAGO 


DEARBORN MOTORS CORPORATION 
DEERE & COMPANY ° . ° 
DEFIANCE AUTOMATIC SCREW COMPANY 
DELCO PRODUCTS DIVISION, GMC 
DESOTO MOTOR CORPORATION ° 
DETROIT AUTOMOTIVE PRODUCTS CORP. 
DETROIT BRASS & MALLEABLE WORKS . 
DETROIT DIESEL ENGINE DIVISION, GMC 
DETROIT EDISON COMPANY . 
DETROIT GRAY IRON FOUNDRY COMPANY 
DETROIT HARVESTER COMPANY 
DETROIT LUBRICATOR COMPANY 
DETROIT-MICHIGAN STOVE COMPANY 
DETROIT PLATING INDUSTRIES 
DETROIT STEEL PRODUCTS COMPANY 
DETROIT TRANSMISSION DIVISION, GMC 
DEVLIEG MACHINE COMPANY 

DEXTER COMPANY 

DIAMOND MATCH COMPANY 

DIAMOND T MOTOR CAR COMPANY 

DICK COMPANY, A. B. 

DICKEY & SONS, INC., W. J. 

DIEHL MACHINE WORKS, INC., G. M. 
DIESEL EQUIPMENT DIVISION, GMC 
DISSTON & SONS, INC., HENRY 

DIVCO CORPORATION ° 

DODGE BROTHERS CORPORATION 
DOMESTIC THERMOSTAT COMPANY 
DOUGLAS AIRCRAFT COMPANY 


OELLA 
WABASH 
GRAND RAPIDS 
PHILADELPHIA 
DETROIT 
DETROIT 

LOS ANGELES 
SANTA MONICA 
DETROIT 
HOPEDALE 
PITTSBURGH 


DOUGLAS & LOMASON COMPANY 
DRAPER CORPORATION 
DRAVO CORPORATION 
DRUGE BROTHERS MANUFACTURING 
COMPANY ; ; OAKLAND 
DUNCAN ELECTRIC MANUFACTURING 
COMPANY LAFAYETTE 
DU PONT DE NEMOURS & COMPANY, BE. I. . WILMINGTON 
MUNCIE 
DAYTON 
KALAMAZOO 


DURHAM MANUFACTURING CORPORATION 
DURIRON COMPANY 
DUTTON COMPANY, C. H. 


March-April, 1950 


EASTERN AUTOMOBILE FORWARDING 
COMPANY ° . . ° 
EASTERN METAL PRODUCTS COMPANY 
EASTERN STAINLESS STEEL CORPORATION . 
EASTERN TOOL & MANUFACTURING 
COMPANY ; 
EASTMAN KODAK COMPANY 
EASY WASHING MACHINE CORPORATION 
EATON MANUFACTURING COMPANY 
EBASCO SERVICES INCORPORATED 
EDGEWATER STEEL COMPANY 
EDISON, INC., THOMAS A. 
EKCO PRODUCTS COMPANY . ° 
ELASTIC STOP NUT CORPORATION OF AMERICA 
ELECTRIC AUTO-LITE COMPANY 
ELECTRIC FURNACE COMPANY 
ELECTRIC SPRAYIT COMPANY 
ELECTRIC STORAGE BATTERY COMPANY 
ELGIN NATIONAL WATCH COMPANY . : ELGIN 
ELLWOOD CITY 


BUFFALO 
TUCKAHOE 
BALTIMORE 


BELLEVILLE 
ROCHESTER 
SYRACUSE 
CLEVELAND 
NEW YORK 
PITTSBURGH 
WEST ORANGE 
CHICAGO 
UNION 
TOLEDO 
SALEM 
SHEBOYGAN 
PHILADELPHIA 


ELLWOOD CITY FORGE COMPANY 
EMERSON ELECTRIC MANUFACTURING 
COMPANY . : ‘ : ; . . ST. LOUIS 
EMERSON RADIO & PHONOGRAPH 
CORPORATION , : NEW YORK 
ENGINE PARTS MANUFACTURING COMPANY CLEVELAND 
ENGINEERING RESEARCH INSTITUTE ANN ARBOR 
ENGINEERS SPECIALTIES DIVISION, UNIVERSAI 
ENGRAVING & COLORPLATE COMPANY 
ENTERPRISE MANUFACTURING COMPANY 
ERICKSON COMPANY, C. E. 
ESSO STANDARD OIL COMPANY 


BUFFALO 
AKRON 

DES MOINES 
NEW YORK 
PHILADELPHIA 
COLUMBUS 
DETROIT 


EVANS’ SONS, INC., JOHN 
EXACT WEIGHT SCALE COMPANY 
EX-CELL-O CORPORATION 


FABRICON PRODUCTS, INC. . RIVER ROUGE 
FAIRBANKS COMPANY ° NEW YORK 
FAIRBANKS, MORSE & COMPANY BELOIT 
FALK CORPORATION . MILWAUKEE 
FALLS SPRING & WIRE COMPANY DETROIT 
FPALSTROM COMPANY 
PARBER, INC., S. W. ‘ BROOKLYN 
FARGO MOTOR CORPORATION DETROIT 
FARQUHAR COMPANY, A. B. , ‘ , . YORK 

BUFFALO 
PITTSBURGH 

DETROIT 

DETROIT 
SPRINGFIELD 


PASSAIC 


FEDDERS-QUIGAN CORPORATION 
FEDERAL LABORATORIES, INC. 
FEDERAL MOTOR TRUCK COMPANY 
PEDERAL SCREW WORKS 
FELLOWS GEAR SHAPER COMPANY 
FELT AND TARRANT MANUPACTURING 
COMPANY ; : . ‘ 
FERRACUTE MACHINE COMPANY 
FERRO MACHINE & FOUNDRY, INC. 
FIFTH THIRD UNION TRUST COMPANY 
FIRESTONE TIRE & RUBBER COMPANY 
FISHER BODY DIVISION, GMC 
FISHER-PRICE TOYS, INC. 
FLANNERY BOLT COMPANY 
FOLLANSBEE STEEL CORPORATION 
FORD INSTRUMENT COMPANY, 
DIVISION SPERRY CORPORATION . 


CHICAGO 
BRIDGETON 
CLEVELAND 
CINCINNATI 
AKRON 
DETROIT 
EAST AURORA 
BRIDGEVILLE 
PITTSBURGH 


LONG ISLAND CITY 


FORD MOTOR COMPANY DEARBORN 
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WESTFIELD 
CLINTONVILLE 
PROVIDENCE 
NEW YORK 


FOSTER MACHINE COMPANY 
POUR WHEEL DRIVE AUTO COMPANY 
FRAM CORPORATION . . : . 
FRANTZ COMPANY, INC., 8. G. . . 
FRICK-GALLAGHER MANUFACTURING 
COMPANY . : 
FRIGIDAIRE DIVISION, GMC 
FRUEHAUPF TRAILER COMPANY 
FULLER BRUSH COMPANY . 
FULLER MANUFACTURING COMPANY 
FURNAS ELECTRIC COMPANY 


WELLSTON 
DAYTON 
DETROIT 
HARTFORD 
KALAMAZOO 
BATAVIA 


CLEVELAND 
NEW YORK 
WAYNE 
DENVER 
PROVIDENCE 
DETROIT 
DETROIT 

NEW YORK 
NEW YORK 
SCHENECTADY 
YOUNGSTOWN 
ELIZABETH 
WAUKESHA 
DETROIT 


GABRIEL COMPANY 
GAIR COMPANY, ROBERT 
GAR WOOD INDUSTRIES, INC. 
GATES RUBBER COMPANY 
GAZDA ENGINEERING ° ° . 
GEAR GRINDING MACHINE COMPANY 
GEMMER MANUFACTURING COMPANY 
GENERAL ANILINE & FILM CORPORATION 
GENERAL DYESTUFF CORPORATION 
GENERAL ELECTRIC COMPANY 
GENERAL FIREPROOFING COMPANY 
GENERAL INSTRUMENT CORPORATION 
GENERAL MALLEABLE CORPORATION 
GENERAL MOTORS CORPORATION 
GENERAL MOTORS TRUCK & COACH DIVISION, 

GM‘ . . PONTIAC 
ROCHESTER 
EDDYSTONE 


GENERAL RAILWAY SIGNAL COMPANY 
GENERAL STEEL CASTINGS CORPORATION 
GENERAL STEEL PRODUCTS CORPORATION 
GENERAL TEXTILE MILLS, INC. 

GENERAL TIME CORPORATION 

GENERAL TIRE & RUBBER COMPANY 
GERITY-MICHIGAN CORPORATION 
GEROTOR MAY CORPORATION 


FLUSHING 
NEW YORK 
NEW YORK 
AKRON 
ADRIAN 
BALTIMORE 
GERSTENSLAGER COMPANY WOOSTER 
GIDDINGS & LEWIS MACHINE TOOI 
COMPANY : . FOND DU LAC 
GILBERT & BARKER MANUFACTURING 
COMPANY 
GILLETTE SAFETY RAZOR COMPANY 


SPRINGFIELD 
BOSTON 
GISHOLT MACHINE COMPANY MADISON 
GIVEN MACHINERY COMPANY LOS ANGELES 
SARANAC LAKE 
ROCHESTER 
DETROIT 
CLEVELAND 
MILWAUKEE 
AKRON 

AKRON 
PROVIDENCE 
RACINE 


GLADD BROTHERS, INC 

GLEASON WORKS 

GLENVALE PRODUCTS CORPORATION 
GLIDDEN COMPANY 

GLOBE-UNION, INC. 

GOODRICH COMPANY, B. F. e ‘ 
GOODYEAR TIRE & RUBBER COMPANY 
GORHAM MANUFACTURING COMPANY 
GORTON MACHINE COMPANY, GEORGI 
GOSS PRINTING PRESS COMPANY CHICAGO 
GRABLER MANUFACTURING COMPANY CLEVELAND 
GRAMM TRAILER CORPORATION DELPHOS 
GRAMMES AND SONS, INC., L. F 
GRANITE CITY STEEL COMPANY 
GREAT LAKES SPRING CORPORATION 


ALLENTOWN 
GRANITE CITY 
CHICAGO 
GREAT LAKES STEEL CORPORATION ECORSE 
GREDE POUNDRIES, IN¢ . MILWAUKEE 
GREENFIELD TAP AND DIE CORPORATION GREENFIELD 
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NEW HAVEN 
PITTSBURGH 


GREIST MANUFACTURING COMPANY 
GULF OIL CORPORATION 
HAMILTON WATCH COMPANY LANCASTER 
HANDY AND HARMON NEW YORK 
HANLON & GOODMAN COMPANY BELLEVILLE 
HANNIFIN CORPORATION , . ° ° ° + CHICAGO 
HANSON-VAN WINKLE-MUNNING 
MATAWAN 
MILWAUKEE 
WORCESTER 
NEW YORK 
STOCKTON 
HARRISBURG 
CLEVELAND 
CLEVELAND 
TORRANCE 


COMPANY . ‘ 
HARNISCHFEGER CORPORATION 
HARRINGTON & RICHARDSON ARMS CO. 
HARRINGTON-WILSON-BROWN COMPANY 
HARRIS MANUFACTURING COMPANY 
HARRISBURG STEEL CORPORATION 
HARRIS-SEYBOLD COMPANY 
HARSHAW CHEMICAL COMPANY 
HARVEY MACHINE COMPANY 
HAYS MANUFACTURING COMPANY . ° ° ° ERIE 
HECKETHORN MANUFACTURING AND 

SUPPLY COMPANY 
HEIL COMPANY ° ‘ 
HEINEMANN ELECTRIC COMPANY 
HEINTZ MANUFACTURING COMPANY 


LITTLETON 
MILWAUKEE 

. TRENTON 
PHILADELPHIA 
LOS ANGELES 
WARREN 

. TORRINGTON 
. CARBONDALE 


HELMS BAKERIES ° . . 
HELTZEL STEEL FORM & IRON COMPANY 


HENDEY MACHINE COMPANY 

HENDRICK MANUFACTURING COMPANY 

HENRY & WRIGHT, DIVISION 
HARTFORD’ EMPIRE COMPANY 

HEPPENSTALL COMPANY 

HERCULES MOTORS CORPORATION 


HARTFORD 
PITTSBURGH 
CANTON 
HERCULES POWDER COMPANY WILMINGTON 
HESSE MACHINI: & MANUFACTURING COMPANY BOSTON 
HEYDEN CHEMICAL CORPORATION NEW YORK 
HEYL & PATTERSON, INC. ° . PITTSBURGH 
HEYWOOD-WAKEFIELD COMPANY . GARDNER 
HIGH SPEED HAMMER COMPANY ROCHESTER 
HIGH STANDARD MANUFACTURING 
CORPORATION ‘ : . ° HAMDEN 
HOBART MANUPACTURING COMPANY . ° . TROY 
NEW YORK 
WEST NEW YORK 


CAMDEN 


HOE & COMPANY, R 
HOFMANN & COMPANY, ALFRED 
HOLLINGSHEAD CORPORATION, R. M. 
HOMAN & COMPANY, INC. . CINCINNATI 
HOOSAC MILLS CORPORATION BOSTON 
HOOVER COMPANY . : NORTH CANTON 
HORROCKS-IBBOTSON COMPANY : UTICA 
DETROIT 
PHILADELPHIA 


HOUDAILLE-HERSHEY CORPORATION 

HOUGHTON & COMPANY, E. F. 

. ST. CHARLES 
DETROIT 


HOWELL COMPANY 

HUDSON MOTOR CAR COMPANY 
HUGHES AIRCRAFT COMPANY CULVER CITY 
HUGHES TOOL COMPANY HOUSTON 
HUPP CORPORATION DETROIT 
HYATT BEARINGS DIVISION, GMC HARRISON 
HYDRAULIC PRESS MANUFACTURING 


COMPANY MOUNT GILEAD 


IDEAL ROLLER AND MANUFACTURING 
COMPANY CHICAGO 


ILLINOIS GEAR & MACHINE COMPANY CHICAGO 
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INDIANA LIMESTONE COMPANY 
INDUSTRIAL RUBBER GOODS COMPANY 
INDUSTRIAL WIRE CLOTH PRODUCTS 
CORPORATION 
INLAND MANUPACTURING DIVISION, 
INLAND STEEL COMPANY 
INTERCHEMICAL CORPORATION 
INTERNATIONAL BUSINESS MACHINES 
CORPORATION 
INTERNATIONAL HARVESTER COMPANY 
INTERNATIONAL NICKEL COMPANY 
INTERNATIONAL SILVER COMPANY 
IONIA MANUFACTURING COMPANY 
IRON FIREMAN MANUFACTURING 
COMPANY 
ITHACA GUN COMPANY 


GMC 


JACKSON AND CHURCH COMPANY 
JACOBS COMPANY, F. L. . 

JIG BUSHING COMPANY 

JOHNS-MANVILLE SALES CORPORATION 
JOHNSON SERVICE COMPANY 

JONES & LAMSON MACHINE COMPANY 
JONES & LAUGHLIN STEEL CORPORATION 


KABLE BROTHERS COMPANY 

KAHN ASSOCIATED ARCHITECTS AND 
ENGINEERS, INC., ALBERT 

KAYDON ENGINEERING CORPORATION 

KEARNEY & TRECKER CORPORATION 

KELLOGG COMPANY, M. W. 

KELLY-SPRINGFIELD TIRE COMPANY 

KELSEY-HAYES WHEEL COMPANY 

KENNAMETAL, INC. 

KENNEDY-VAN SAUN MANUFACTURING & 
ENGINEERING COMPANY 

KENT-MOORE ORGANIZATION, INC. 

KENWORTH MOTOR TRUCK CORPORATION 

KEOKUK STEEL CASTING COMPANY 

KEUFFEL & ESSER COMPANY 

KEYSTONE MANUFACTURING COMPANY 

KIDDE & COMPANY, WALTER 

KIFFER TOOL AND DIE, INCORPORATED 

KILGORE MANUFACTURING COMPANY 

KING-SEELEY CORPORATION . 

KNAPP-MONARCH COMPANY 

KOEHRING COMPANY 

KOHLER COMPANY 

KOPPERS COMPANY 


LAKE CITY MALLEABLE IRON COMPANY 

LAMSON CORPORATION 

LANOVA CORPORATION 

LANSDOWNE STEEL & IRON COMPANY 

LAPOINTE MACHINE TOOL COMPANY 

LEBANON STEEL FOUNDRY 

LEE TIRE & RUBBER COMPANY OF 
NEW YORK, INC. 

LEEDS & NORTHRUP COMPANY 

LIBBEY-OWENS-FORD GLASS COMPANY 

LIEBERKNECHT, INC., KARL 

LIGON BROTHERS 


March-April, 1950 


. BEDFORD 
ST. JOSEPH 


WAYNE 
DAYTON 
CHICAGO 
NEW YORK 


NEW YORK 
CHICAGO 
HUNTINGTON 
. MERIDEN 
IONIA 


PORTLAND 
ITHACA 


. SAGINAW 
DETROIT 
PONTIAC 

NEW YORK 

MILWAUKEE 


. SPRINGFIELD 


PITTSBURGH 


MOUNT MORRIS 


DETROIT 
MUSKEGON 
WEST ALLIS 
NEW YORK 
CUMBERLAND 
DETROIT 

. LATROBE 


DANVILLE 
DETROIT 
SEATTLE 
KEOKUK 

HOBOKEN 
BOSTON 
BELLEVILLE 
CLEVELAND 
WESTERVILLE 
ANN ARBOR 
ST. LOUIS 
MILWAUKEE 
KOHLER 
PITTSBURGH 


CLEVELAND 
SYRACUSE 


LONG ISLAND CITY 


MORTON 
HUDSON 
. LEBANON 


. CONSHOHOCKEN 
PHILADELPHIA 


TOLEDO 
READING 
DETROIT 


LIMA-HAMILTON CORPORATION 
LINCOLN BRASS WORKS, INC. 
LINCOLN ELECTRIC COMPANY 
LINCOLN ENGINEERING COMPANY 
LINK-BELT COMPANY 
LITTLE, INC., ARTHUR D. 
LORILLARD COMPANY, P. 
LOUISIANA POWER & LIGHT COMPANY 
LUKENS STEEL COMPANY 
LUMMUS COMPANY 
LYCOMING-SPENCER DIVISION, AVCO 
MANUFACTURING CORPORATION 
LYNCHBURG FOUNDRY COMPANY 


MACK MANUFACTURING CORPORATION 
MACKINTOSH HEMPHILL COMPANY 
MANSFIELD TIRE & RUBBER COMPANY 
MARKEM MACHINE COMPANY 

MARLIN FIREARMS COMPANY 
MARLIN-ROCKWELL CORPORATION 
MARMON-HERRINGTON COMPANY 
MASLAND & SONS, C. H. 

MASON & HANGER COMPANY 

MASTER BUILDERS COMPANY 
MATHEWS CONVEYOR COMPANY 
MATTHEWS CORPORATION, W. N. 
MAXSON CORPORATION, W. L. 
MAYTAG COMPANY 

MCCONWAY & TORLEY CORPORATION 
MCDOWELL MANUFACTURING COMPANY 
MCINERNEY SPRING & WIRE COMPANY 
MCKAY COMPANY 

MCKINNEY & SON, INC., JAMES 
MCLOUTH STEEL CORPORATION 


MCQUAY-NORRIS MANUFACTURING COMPANY ST. 


MECHANICAL HANDLING SYSTEMS, INC. 


LIMA 
DETROIT 
CLEVELAND 
ST. LOUIS 
CHICAGO 
CAMBRIDGE 
NEW YORK 
NEW ORLEANS 
. COATESVILLE 
NEW YORK 


WILLIAMSPORT 
LYNCHBURG 


NEW YORK 
PITTSBURGH 
MANSFIELD 
KEENE 

NEW HAVEN 
JAMESTOWN 
INDIANAPOLIS 
CARLISLE 

NEW YORK 
CLEVELAND 
ELLWOOD CITY 
ST. LOUIS 

NEW YORK 
NEWTON 
PITTSBURGH 
PITTSBURGH 
GRAND RAPIDS 
PITTSBURGH 
ALBANY 
DETROIT 
LOUIS 
DETROIT 


MELCHOIR, ARMSTRONG, DESSAU COMPANY 


OF DELAWARE, INC. ° . 
MERGENTHALER LINOTYPE COMPANY 
MERZ ENGINEERING COMPANY 
METAL PRODUCTS CORPORATION 
METROPOLITAN BODY COMPANY 
MEYER MANUFACTURING COMPANY, 

GEO. J. 

MICA INSULATOR COMPANY 

MIDVALE COMPANY 

MIDWEST PIPING AND SUPPLY COMPANY 
MILCO UNDERGARMENT COMPANY 
MILLER MANUFACTURING COMPANY 
MILLER PRINTING MACHINERY COMPANY 
MILSCO MANUFACTURING COMPANY 
MINNEAPOLIS-HONEYWELL REGULATOR 

COMPANY 
MINNEAPOLIS-MOLINE COMPANY 
MISSISSIPPI RIVER FUEL CORPORATION 


MISSISSIPPI VALLEY BARGE LINE COMPANY ST. 


MONARCH ALUMINUM MPG. COMPANY 

MONARCH MARKING SYSTEM COMPANY 
MONARCH RUBBER COMPANY 

MONROE AUTO EQUIPMENT COMPANY 


MONROE CALCULATING MACHINE COMPANY 


MONTGOMERY ELEVATOR COMPANY 


RIDGEFIELD 
BROOKLYN 
INDIANAPOLIS 
MIAMI 
BRIDGEPORT 


CUDAHY 

NEW YORK 
PHILADELPHIA 
ST. LOUIS 
BLOOMSBURG 
DETROIT 
PITTSBURGH 
MILWAUKEE 


MINNEAPOLIS 
MINNEAPOLIS 
ST. LOUIS 
LOUIS 
CLEVELAND 
DAYTON 
HARTVILLE 
MONROE 
ORANGE 
MOLINE 
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. MONTPELIER 
. SPRINGFIELD 


MONTPELIER MANUFACTURING COMPANY 
MOORE DROP FORGING COMPANY 
MOORE ENAMELING & MANUFACTURING 
COMPANY WEST LAFAYETTE 
MORRISON STEEL PRODUCTS, INC . BUFFALO 
MOSLER SAFE COMPANY HAMILTON 
MOTO-MOWER COMPANY DETROIT 
MOTOR WHEEL CORPORATION LANSING 
MULLINS MANUFACTURING CORPORATION . SALEM 
MUNCIE GEAR WORKS, INC. MUNCIE 
MURRAY MANUFACTURING COMPANY, D. . WAUSAU 
MURRAY MANUFACTURING CORPORATION BROOKLYN 
MURRAY OHIO MANUPACTURING COMPANY CLEVELAND 


CHICAGO 
READING 
SOUTH NORWALK 

DETROIT 
CLEVELAND 


NAGEL-CHASE MANUFACTURING COMPANY 

NARROW FABRIC COMPANY . 

NASH ENGINEERING COMPANY 

NASH-KELVINATOR CORPORATION 

NATIONAL ACME COMPANY 

NATIONAL ASSOCIATION OF INSURANCE 
AGENTS 

NATIONAL AUTOMOTIVE FIBRES, INC. 

NATIONAL BATTERY COMPANY 

NATIONAL BROACH & MACHINE COMPANY 

NATIONAL CASH REGISTER COMPANY 

NATIONAL ENAMELING & STAMPING CO. 

NATIONAL GYPSUM COMPANY 

NATIONAL LEAD COMPANY 

NATIONAL MACHINERY COMPANY 

NATIONAL MALLEABLE & STEEL CASTINGS 
COMPANY 

NATIONAL PNEUMATIC COMPANY ; 

NATIONAL POWDER COMPANY 

NATIONAL RADIATOR COMPANY 

NATIONAL REJECTORS, INC. . ° ° ST. LOUIS 

NATIONAL RESEARCH CORPORATION CAMBRIDGE 

NATIONAL SCREW & MANUFACTURING 
COMPANY 

NATIONAL STAMPING COMPANY 


NEW YORK 
DETROIT 

. ST. PAUL 
DETROIT 
DAYTON 
MILWAUKEE 
. BUFFALO 
NEW YORK 
TIFFIN 


CLEVELAND 
RAHWAY 
ELDRED 
JOHNSTOWN 


CLEVELAND 
DETROIT 
PITTSBURGH 
DETROIT 
PITTSBURGH 
SAN LEANDRO 
PITTSBURGH 
NEW BRITAIN 
GREENFIELD 
TAUNTON 
SYRACUSE 
NEW YORK 
NEWARK 


NATIONAL SUPPLY COMPANY 
NATIONAL TOOL SALVAGE COMPANY 
NATIONAL TUBE COMPANY 
NELSON SPECIALTY CORPORATION 
NEVILLE COMPANY 
NEW BRITAIN MACHINE COMPANY 
NEW ENGLAND BOX COMPANY 
NEW ENGLAND BRASS COMPANY 
NEW PROCESS GEAR CORPORATION 
NEW YORK AIR BRAKE COMPANY 
NEWARK STOVE COMPANY 
NILES-BEMENT-POND COMPANY WEST HARTFORD 
ST. JOSEPH 
CHICAGO 
MILWAUKEE 
JAMESTOWN 


NINETEEN HUNDRED CORPORATION 

NOBLE & COMPANY, F. H. 

NORDBERG MANUFACTURING COMPANY 

NORQUIST PRODUCTS, INC. 

NORRIS STAMPING & MANUFACTURING 
COMPANY ° ° ° . LOS ANGELES 

NORTHFIELD FOUNDRY & MACHINE 
COMPANY NORTHFIELD 

NORTHWEST AUTOMATIC PRODUCTS 

MINNEAPOLIS 
WORCESTER 


CORPORATION 
NORTON COMPANY 
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OAKITE ?RODUCTS, INC. NEW YORK 
OCEAN CITY MANUFACTURING COMPANY PHILADELPHIA 
OHIO RUBBER COMPANY . WILLOUGHBY 
OHIO STEEL FOUNDRY COMPANY ° . ° . . LIMA 
OILGEAR COMPANY MILWAUKEE 
O'KEEFE & MERRITT COMPANY . LOS ANGELES 
OLD TRAIL MOTORS, INC. WASHINGTON 
OLDSMOBILE DIVISION, GMC LANSING 
OLIN INDUSTRIES, INC. EAST ALTON 
OLIVER CORPGRATION CHICAGO 
OLIVER IRON AND STEEL CORPORATION PITTSBURGH 
ONONDAGA POTTERY COMPANY SYRACUSE 
OPW CORPORATION CINCINNATI 
ORLEANS MATERIALS & EQUIPMENT 
COMPANY 

OTIS ELEVATOR COMPANY 

OVERLY MANUFACTURING COMPANY 
OWENS-CORNING FIBERGLAS 


NEW ORLEANS 
NEW YORK 
GREENSBURG 


WASHINGTON 
TOLEDO 


CORPORATION 
OWENS-ILLINOIS GLASS COMPANY 


RENTON 
DETROIT 
READING 
DETROIT 

SYRACUSE 
PHILADELPHIA 
BALTIMORE 
PITTSBURGH 
MILWAUKEE 
NEW YORK 


PACIFIC CAR AND FOUNDRY COMPANY 

PACKARD MOTOR CAR COMPANY 

PARISH PRESSED STEEL COMPANY 

PARKER RUST-PROOF COMPANY 

PASS & SEYMOUR, INC, 

PECO MANUFACTURING CORPORATION 

PEMCO CORPORATION 

PENNSYLVANIA TRANSFORMER COMPANY 

PERFEX CORPORATION 

PFIZER & COMPANY, CHARLES 

PHELPS DODGE COPPER PRODUCTS 
CORPORATION 

PHEOLL MANUFACTURING COMPANY 

PHILCO CORPORATION 

PITTSBURGH FORGINGS COMPANY 

PITTSBURGH STEEL COMPANY 

PLUME & ATWOOD MANUFACTURING 
COMPANY 

PLYMOUTH MOTOR CORPORATION 

PONTIAC MOTOR DIVISION, GMC 

POOR & COMPANY 

PORTER COMPANY, H. K. 

PRECISION CASTINGS COMPANY 

PRENTISS WABERS PRODUCTS CO. 

PRESSED STEEL CAR COMPANY 

PROCTER & GAMBLE COMPANY 

PULLMAN-STANDARD CAR MANUFACTURING 
COMPANY 

PYLE-NATIONAL COMPANY 


NEW YORK 
CHICAGO 
PHILADELPHIA 
CORAOPOLIS 
PITTSBURGH 


WATERBURY 
DETROIT 

PONTIAC 

CHICAGO 
PITTSBURGH 
SYRACUSE 
WISCONSIN RAPIDS 
PITTSBURGH 
CINCINNATI 


CHICAGO 
CHICAGO 


SAN FRANCISCO 
CHICAGO 
WALTHAM 


RAY OIL BURNER COMPANY 

RAYNER LITHOGRAPHING COMPANY 

RAYTHEON MANUFACTURING COMPANY 

RCA VICTOR DIVISION, RADIO CORP. OF 
AMERICA 

READING BATTERIES, INC. 

REEVES BROTHERS, INC. 

REEVES INSTRUMENT CORPORATION 


CAMDEN 
READING 
NEW YORK 
NEW YORK 
RAHWAY 
BRIDGEPORT 
STAMFORD 


REGINA CORPORATION 
REMINGTON ARMS COMPANY 
REMINGTON RAND, INC, 
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REO MOTORS, INC. 


REPUBLIC STAMPING & ENAMELING CO. 


REPUBLIC STEEL CORPORATION 
REVERE COPPER & BRASS, INC. 
REYNOLDS METALS COMPANY 
REYNOLDS SPRING COMPANY 

RHEEM MANUPACTURING COMPANY 
RICHFIELD OIL CORPORATION 
RICHMOND ENGINEERING COMPANY 
ROBBINS ENGINEERING COMPANY 
ROBERTSHAW-FULTON CONTROLS CO. 


ROCHESTER PRODUCTS DIVISION, GMC . 


ROCKWOOD SPRINKLER COMPANY 
OF MASSACHUSETTS 

RODGERS HYDRAULIC, INC. . 

ROGERS BROTHERS CORPORATION 

ROHM & HAAS COMPANY 

ROPER CORPORATION, GEO. D. 

ROSS CARRIER COMPANY 

ROSS GEAR AND TOOL COMPANY 

ROSS-MEEHAN FOUNDRIES 

ROYAL TYPEWRITER COMPANY . 

RUDEL MACHINERY COMPANY 

RUSSELL MANUFACTURING COMPANY 


. LANSING 

. CANTON 
CLEVELAND 
NEW YORK 
RICHMOND 

. JACKSON 
NEW YORK 
LOS ANGELES 
RICHMOND 
DETROIT 

. GREENSBURG 
ROCHESTER 


WORCESTER 
MINNEAPOLIS 
ALBION 
PHILADELPHIA 
ROCKFORD 


BENTON HARBOR 


LAFAYETTE 
CHATTANOOGA 
HARTFORD 
NEW YORK 
MIDDLETON 


RUSTLESS IRON & STEEL DIVISION, ARMCO 


STEEL CORPORATION 


SAE STEELS ° 
SAFRAN PRINTING COMPANY 


SAGINAW MALLEABLE IRON DIVISION, GMC 
SAGINAW STEERING GEAR DIVISION, GMC 
ST. CHARLES MANUFACTURING COMPANY 


ST. CLAIR RUBBER COMPANY 

ST. LOUIS CAR COMPANY 

SALEM ENGINEERING COMPANY 
SALEM TOOL COMPANY 

SANDERSON & PORTER 

SANDPAPER INCORPORATED 

SAVAGE ARMS CORPORATION 

SCAIFE COMPANY 

SCHLAGE LOCK COMPANY 

SCHLITZ BREWING COMPANY, JOSEPH 


SCHLUETER MANUFACTURING COMPANY 


SCHWITZER-CUMMINS COMPANY 
SCOVILL MANUPACTURING COMPANY 
SCULLIN STEEL COMPANY 
SEEGER REFRIGERATOR COMPANY 
SELMER, INC., H. & A. 

SERVEL, INC. ° 
SHEAFFER PEN COMPANY, W.A. 
SHEFFIELD CORPORATION 

SHELL OIL COMPANY 
SHERWIN-WILLIAMS COMPANY 
SILAS MASON COMPANY . 


SILENT GLOW OIL BURNER CORPORATION 


SIMMONS COMPANY 
SIMONDS SAW & STEEL COMPANY 


BALTIMORE 


CLEVELAND 
DETROIT 

. SAGINAW 
. SAGINAW 
. ST. CHARLES 
DETROIT 
ST. LOUIS 
SALEM 
SALEM 
NEW YORK 
ROCKLAND 
UTICA 
OAKMONT 


SAN FRANCISCO 


. MILWAUKEE 
ST. LOUIS 
INDIANAPOLIS 
. WATERBURY 
ST. LOUIS 

. ST. PAUL 

. NEW CASTLE 
EVANSVILLE 


FORT MADISON 


DAYTON 
DETROIT 
CLEVELAND 

. SHREVEPORT 
HARTFORD 
NEW YORK 
FITCHBURG 


SIMPLEX MANUFACTURING CORPORATION NEW ORLEANS 


SINGER MANUFACTURING COMPANY 
SIVYER STEEL CASTING COMPANY 
SKF INDUSTRIES, INC. 

SMITH CORPORATION, A. O. 


March-April, 1950 


ELIZABETHPORT 


MILWAUKEE 


PHILADELPHIA 


MILWAUKEE 


SMITH & CORONA TYPEWRITERS, INC., L. C. 


SMITH & WESSON, INC. 
SMITH, DRUM & COMPANY 


SYRACUSE 
. SPRINGFIELD 
PHILADELPHIA 


SNYDER MANUPACTURING COMPANY, H. P. LITTLE FALLS 


SOUTH BEND LATHE WORKS 


SOUTHERN COACH MANUFACTURING CO. 


SOUTHERN NATURAL GAS COMPANY 
SOUTHERN STATES EQUIPMENT 
CORPORATION 
SOUTHLAND PAPER MILLS, INC. 
SPEED-O-PRINT CORPORATION 
SPEED QUEEN CORPORATION 
SPENCER CHEMICAL COMPANY 
SPERRY GYROSCOPE COMPANY 
SPICER MANUFACTURING DIVISION, 
DANA CORPORATION 
SPRAGUE ELECTRIC COMPANY 
SPROUT, WALDRON & COMPANY 
SQUARE D COMPANY 
STANDARD ASBESTOS MANUFACTURING 
COMPANY 
STANDARD CONTAINER, INC 
STANDARD FORGINGS CORPORATION 
STANDARD PRODUCTS COMPANY 
STANDARD RAILWAY EQUIPMENT 
MANUFACTURING COMPANY 
STANDARD STEEL SPRING COMPANY 
STANDARD STOKER COMPANY 
STANDARD TUBE COMPANY 
STARLINE, INC. 


STEARNS-ROGER MANUFACTURING COMPANY 


STERLING MOTOR TRUCK COMPANY 

STEWART-WARNER CORPORATION 

STOCKHAM PIPE FITTINGS COMPANY 

STONE & WEBSTER ENGINEERING 
CORPORATION 


STONER MANUFACTURING CORPORATION 


STONER-MUDGE, INC. 
STRELINGER COMPANY, 


CHAS. A. 
STUART OIL COMPANY, D. A. 
STUDEBAKER CORPORATION 


SUN ELECTRIC CORPORATION 

SUN OIL COMPANY 

SUPERIOR COACH CORPORATION 
SUPERIOR STEEL CORPORATION 
SURFACE COMBUSTION CORPORATION 
SUSQUEHANNA MILLS, INC, . 
SWAN-FINCH OIL CORPORATION 
SWANK, INC. . 
SYLVANIA ELECTRIC PRODUCTS, INC. 
SYNTEX FABRICS, INC, 


TABER INSTRUMENT CORPORATION 
TALON, INC. 


. SOUTH BEND 
EVERGREEN 
. BIRMINGHAM 


HAMPTON 
LUFKIN 
CHICAGO 
RIPON 
KANSAS CITY 
. GREAT NECK 


TOLEDO 
NORTH ADAMS 
MUNCY 
DETROIT 


CHICAGO 
MONTCLAIR 
CHICAGO 
DETROIT 


CHICAGO 
CORAOPOLIS 
NEW YORK 
DETROIT 
HARVARD 
DENVER 
MILWAUKEE 
CHICAGO 
BIRMINGHAM 


NEW YORK 
AURORA 
PITTSBURGH 
DETROIT 
CHICAGO 

. SOUTH BEND 
CHICAGO 
PHILADELPHIA 
LIMA 
CARNEGIE 
TOLEDO 

NEW YORK 
NEW YORK 
ATTLEBORO 
NEW YORK 
WILLIAMSPORT 


NORTH TONAWANDA 


MEADVILLE 


TENNESSEE COAL, IRON AND RAILROAD CO. BIRMINGHAM 


TENNESSEE CORPORATION 
TENNESSEE EASTMAN CORPORATION 
TEXAS GULF SULPHUR COMPANY 
TEXTILE MACHINE WORKS 
TEXTILEATHER CORPORATION 
THEW SHOVEL COMPANY 

THIOKOL CORPORATION 


NEW YORK 
KINGSPORT 
NEW YORK 
» READING 

TOLEDO 

LORAIN 
. TRENTON 
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CLEVELAND 
DETROIT 
CANTON 
ELYRIA 


THOMPSON PRODUCTS, INC. 
TIMKEN-DETROIT AXLE COMPANY . 
TIMKEN ROLLER BEARING COMPANY 
TIMMS SPRING COMPANY 

TITAN METAL MANUFACTURING COMPANY . BELLEFONTE 
TITEFLEX, INC. . NEWARK 
TOKHEIM OIL TANK AND PUMP COMPANY .FORT WAYNE 
TOLEDO SCALE COMPANY TOLEDO 
TRACTOMOTIVE CORPORATION DEERFIELD 
TRAILMOBILE COMPANY ° CINCINNATI 
TREADWELL CONSTRUCTION COMPANY . MIDLAND 
TREDEGAR COMPANY RICHMOND 
TRI-CLOVER MACHINE COMPANY . KENOSHA 
TRICO PRODUCTS CORPORATION . BUFFALO 
TROJAN POWDER COMPANY . . ALLENTOWN 
TROPIC-AIRE, INC. ° CHICAGO 
TUBE REDUCING CORPORATION . . WALLINGTON 
TULSA WINCH DIVISION, VICKERS, INC. TULSA 
TURNER BRASS WORKS SYCAMORE 
TWIN DISC CLUTCH COMPANY RACINE 


DETROIT 
NEW YORK 
NEW YORK 
NEW YORK 
CANTON 
SWISSVALE 
. EAST HARTFORD 
CAMBRIDGE 
NEW YORK 
PITTSBURGH 
BROOKLYN 
DETROIT 
BOSTON 

. CHICAGO 

BURLINGTON 
DETROIT 

NEW YORK 

.LOS ANGELES 


UDYLITE CORPORATION . 
UNDERWOOD CORPORATION 
UNION BAG & PAPER CORPORATION 
UNION CARBIDE AND CARBON CORP. 
UNION METAL MANUFACTURING COMPANY 
UNION SWITCH & SIGNAL COMPANY 
UNITED AIRCRAFT CORPORATION 
UNITED-CARR FASTENER CORPORATION 
UNITED CHROMIUM, INCORPORATFD 
UNITED ENGINEERING & FOUNDRY CO. 
UNITED METAL BOX COMPANY 
UNITED MOTORS SERVICE DIV., GMC 
UNITED SHOE MACHINERY CORPORATION 
UNITED SPECIALTIES COMPANY 
UNITED STATES PIPE AND FOUNDRY CO. 
UNITED STATES RADIATOR CORPORATION 
UNITED STATES RUBBER COMPANY . 
UNITED STATES SPRING & BUMPER CO. 
UNITED STATES STEEL CORPORATION OF 
DELAWARE PITTSBURGH 
UNITED STATES STEEL SUPPLY COMPANY CHICAGO 
UNITED TRANSPORTS, INC. - OKLAHOMA CITY 
UNIVERSAL OIL PRODUCTS COMPANY CHICAGO 


CLEVELAND 
HARTFORD 

. CHICAGO 
DETROIT 

. CHICAGO 

. CHICAGO 
HUDSON 
CHICAGO 

. BENTON HARBOR 


VAN DORN IRON WORKS COMPANY 
VEEDER-ROOT, INC. 

VERSON ALLSTEEL PRESS COMPANY 
VICKERS, INC. 

VICTOR ADDING MACHINE COMPANY 
VICTOR MANUFACTURING & GASKET CO. 
VICTORY PLASTICS COMPANY 

VISKING CORPORATION 

V-M CORPORATION 


ST. LOUIS 
. DECATUR 
OAKMONT 
NEW YORK 


WAGNER ELECTRIC CORPORATION 
WAGNER MALLEABLE IRON COMPANY 
WALTERS MANUFACTURING COMPANY 
WALWORTH COMPANY 

WALZ & KRENZER, INC. . ROCHESTER 
WARD LAFRANCE TRUCK CORPORATION ELMIRA 
WARNER ELECTRIC BRAKE MANUFACTURING CO. BELOIT 


20 


CLEVELAND 
NEW YORK 


WARNER & SWASEY COMPANY 

WARREN FOUNDRY & PIPE CORPORATION . 

WARREN WEBSTER & COMPANY 

WATERBURY COMPANIES 

WATERBURY FARRELL FOUNDRY & 
MACHINE COMPANY 

WAUKESHA MOTOR COMPANY 

WEATHERHEAD COMPANY 

WEBB COMPANY, JERVIS B. 

WEDIN CORPORATION 

WEIRTON STEEL COMPANY 

WELLMAN COMPANY, §&. K. 

WEST BEND ALUMINUM COMPANY 

WEST POINT MANUFACTURING COMPANY 

WEST TIRE SETTER COMPANY 

WESTERN ELECTRIC COMPANY 

WESTERN FELT WORKS 

WESTERN METALCRAFT, INC. 

WESTINGHOUSE AIR BRAKE COMPANY . WILMERDING 

WESTINGHOUSE ELECTRIC CORPORA)! 0N PITTSBURGH 

WETTLAUFER MANUPACTURING CORVORATION DETROIT 

WHEEL TRUEING TOOL COMPANY DETROIT 

WHEELING STEEL CORPORATION WHEELING 

WHEELOCK COMPANY, GEO. F. . BIRMINGHAM 

WHEELOCK, LOVEJOY & COMPANY . CAMBRIDGE 

WHITE MOTOR COMPANY CLEVELAND 

WHITE SEWING MACHINE CORPORATION CLEVELAND 

WHITIN MACHINE WORKS WHITINSVILLE 

WIEGAND COMPANY, EDWIN L. . PITTSBURGH 

WILLARD STORAGE BATTERY COMPANY CLEVELAND 

WILLOUGHBY CHEVROLET COMPANY RICHMOND 

WILLYS-OVERLAND MOTORS, INC. TOLEDO 

WILMINGTON CASTING COMPANY WILMINGTON 

WINCHESTER REPEATING ARMS COMPANY NEW HAVEN 

WINTER-WEISS COMPANY DE? VER 

WIPING MATERIALS, INC. ST. LOUIS 

WIREMOLD COMPANY HARTFORD 

WISCONSIN MOTOR CORPORATION MILWAUKEE 

WOLFE, HARRY M. . CHICAGO 

WOLVERINE PABRICATING & MANUFACTURING 
COMPANY . ° 

WOLVERINE TUBE DIVISION, CALUMET & HECLA 
CONSOLIDATED COPPER COMPANY 

WOOD COMPANY, R. D. 

WOOD MANUFACTURING CO., JOHN 

WOOD-MOSAIC COMPANY 

WORCESTER STAMPED METAL COMPANY 

WORDEN-ALLEN COMPANY 

WORTHINGTON PUMP & MACHINERY CORP. 

WROUGHT IRON RANGE COMPANY 

WYANDOTTE CHEMICALS CORPORATION 

WYCKOFF STEEL COMPANY 

WYSONG & MILES COMPANY 


- + CAMDEN 
. WATERBURY 


. WATERBURY 
WAUKESHA 
CLEVELAND 

DETROIT 
DETROIT 

. WEIRTON 
CLEVELAND 
WEST BEND 
BOSTON 
ROCHESTER 
NEW YORK 
. CHICAGO 
- OLYMPIA 


INKSTER 


DETROIT 
PHILADELPHIA 

. CONSHOHOCKEN 
LOUISVILLE 
WORCESTER 

. MILWAUKEE 
HARRISON 
ST. LOUIS 

. WYANDOTTE 
PITTSBURGH 
GREENSBORO 


YORK CORPORATION ‘é . ° . YORK 
YORK SHIPLEY, INC. ‘ ° a= | - « YORK 
YOUNG RADIATOR COMPANY RACINE 
YOUNG SPRING & WIRE CORPORATION, L. A. DETROIT 
YOUNGSTOWN SHEET & TUBE COMPANY YOUNGSTOWN 


ZIM MANUFACTURING COMPANY . CHICAGO 


ORDNANCE—SECTION II 





